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Hello folks in the Virginia Tech community,

Welcome back to another busy year at the Hokie community! Whether you’re a long 
standing member of the community or it’s your first time taking classes in these halls, 
there is something that has brought us all under one banner.  What is it exactly that cre-
ates a sense of togetherness?  While there are countless interests that we share among 
ourselves and use to create bonds, over time I have realized that it is our viewpoint that 
makes all the difference in our family of students and faculty.  Our experience of learning 
and sharing is not defined by the data we obtain but rather by the positive and innovative 
outlook we bring to our world’s daily problems and challenges.  When we come together 
and seek to build each other up during that time, that is when a community is truly made.  
     You may have picked up this magazine thinking you were in for a long and dry talk about 
various technical subjects, but, while we do love science, showcasing the technical is not 
what the Engineers’ Forum considers our primary mission.  Our magazine is a story about 
relationships and the ways that our family has grown and affected each other and the 
world.  There are connections which make our community unique and there are the stories 
that we remember.  Here in this issue we have captured some of those stories and shared 
them with you.  Thanks for picking up a copy of the Engineers’ Forum today, we hope you 
enjoy reading it as much as we did making it!

Coleman Merenda 

Editor-in-Chief 
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Sugar Batteries: A Sweet Alternative

By Alexander Papp, a sophomore civil engineering major

Lithium Ion Batteries are sort of a necessary evil – we use 
them to power all of our mobile electronic devices, yet they 
pose a number of health and safety issues. Dr. Zhiguang 
Zhu of the Biological Systems Engineering Department at 
Virginia Tech hopes to change that. With the assistance of 
other students and associate professor Dr. Percival Zhang, 
he investigated the application of “sugar batteries.” His 
recent work has made major developments in the field of 
portable energy sources.
     The objective of his research was to develop a low-cost, 
renewable battery using sugar as the substrate. As he ex-
plains, most of our portable batteries are based on lithium 
ions. While they are more compact and efficient than other 
types of batteries, he notes there are also a number of 
issues. They are flammable, can leak toxic battery acid and 
have even been known to cause explosions in some rare 
instances. Extra precautions have to be taken during dis-
posal due to these factors. In addition, they are based on 
metals that are non-renewable, and may become increas-
ingly rare in the future. 
     The sugar battery unit confronts all of these drawbacks. 
The premise of the device is actually quite simple. Similarl 

to how our bodies digest food, the unit contains a number 
of enzymes which can break down glucose and oxygen gas 
into water and carbon dioxide; in this process, energy is 
also released, which is handled similarly to how traditional 
batteries function. In essence, the battery is emulating 
cellular respiration. As Zhu notes, we are exploiting the 
“innate ability of sugar which had never before been fully 
harnessed.” Using sugar as the substrate has a number 
of advantages. The glucose is nontoxic and can be used 
whenever it is needed without risk of corrosion or danger-
ous leakage. Because sugar is renewable and inexpensive, 
the batteries would be sustainable and easy to recharge. 
Disposal would no longer be an issue, since the battery 
container is nontoxic, and the glucose itself can biode-
grade. Furthermore, he notes that his sugar batteries have 
ten times the energy density of current lithium-ion ones.
     While the concept of carbohydrate-powered electronics 
has been around for many years, previous prototypes have 
never been successful. The greatest difficulty scientists 
have faced in the past is getting the enzymes to actually 
complete the reaction. Older models used only one or 
two enzymes, which could not fully consume the sugar. 

Creating the perfect mix of enzymes to finish the reaction 
was always a challenge. The researchers at Virginia Tech 
had to experiment with a number of combinations before 
they developed the current prototype, which uses thirteen 
enzymes in total. The enzyme mixture they used does not 
appear in nature. Many previous studies tried to emulate 
existing mechanisms in plants and animals, but none of 
these were found to work effectively in a compact battery. 
Making the sugar batteries efficient and compact was para-
mount to the project, and the final sugar module the team 
created was “no larger than a double A battery.” The device 
would use simple household sugar and could be replaced 
as necessary. The enzymes that break down the sugars 
would also need to be replaced, albeit less frequently. En-
zyme packets would be acquired from special retailers and 
be switched, similar to printer ink cartridges. 
     While the research has advanced the field of renewable 
power sources, Zhu notes that there is still much to be 
done in the future. Before sugar batteries can be success-
ful outside of the laboratory, the design’s remaining issues 
must be addressed. While the energy density is high, the 
actual power output of the device is still too low to power 
most electronic devices. If researchers find ways to in-
crease the voltage, the battery will be applicable to a wider 
range of consumer electronics. Additionally, the enzymes 
themselves are not very stable, and may only last for a 
few weeks at a time. Having to replace the sugar packages 
and the enzymes is not only inconvenient, but could also 
be more expensive than buying traditional batteries. Until 
solutions to these problems are found, it is unlikely that the 
device will have any immediate marketable applications.
Despite these drawbacks, Dr. Zhu is optimistic about the 
future of the project. The lab has already confronted many 
of the issues that other researchers have faced, and further 
developments could be just around the corner. We prob-
ably won’t see sugar-powered cell phones on the market 
any time soon. One day, however, recharging your mobile 
devices may be as simple as a trip to the pantry. 

 

Dr. Zhu demonstrates how to restock the battery.

Sugar battery formulas are tested in tubes.
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“The Star Council has convened again for another glorious 
year,” announced Liekar of Giatros, the planet of healing. 
His long tentacle moustache was lifted so that he could 
speak from his large cavernous mouth. The ministers of the 
other planets murmured in unifying agreement. Our solar 
system had lived peacefully for 13 billion years, soon after 
the start of the Milky Way Galaxy. There was a way among 
the inhabitants of my system; each planet had its own 
responsibility, and hardly anyone desired or had the lack of 
intelligence to defy the Order, set by our star: the honor-
able Liota. It dictated our survival on our respective planets 
as no one could survive under any environment other than 
the one they were born in. But there was one day every 
year when the planets aligned themselves around our 
star, whose gravitational pull on our planets was such that 
the people of my solar system could journey to the planet 
Egrevnoc and assemble as one. On this special day the 
ministers of each planet congregated as the Star Council. 
I hail from the planet Lirementem. The inhabitants of 
my world are very jovial and communicative people. Our 
personality is understandable as we are the translators of 
knowledge and interaction among the planets of my solar 
system. We transcribe books about the history and the 
sciences of each planet which are distributed to each world 
in Liota. Our responsibilities as translators are especially 
highlighted when all of the Liota people converge on Egrev-

noc and interact with people from other planets. We do not 
need to have mastery in another’s written language to un-
derstand their implications. It is in our nature to simply feel 
the emotions in the speaker, read their body language, their 
intonations and accentuations to interpret the message. I 
had the privilege and the honor of being a translator for the 
Star Council, a position highly regarded in Lirementem.  I 
placed my hand on Lieka’s forehead to grasp his message 
before I translated his words into ones that another minis-
ter could understand. I felt the enthusiasm and the pride 
ringing in each of his words and relayed these emotions 
as exactly as I could. Upon completion of his or her intro-
duction to the Star Council, each minister began his or her 
account of the happenings in each planet and the offerings 
their respective people brought to share among the other 
residents of Liota.
     “Something’s not right,” interrupted Javaan, the chief-
tain of the Kreigerin, the planet with the closest to Liota. 
Kreigerin’s landscape is marred with craters and active 
volcanoes, hot and hardy just like its warrior residents. Its 
people generally occupied themselves by protecting Liota’s 
planets from asteroids that have gone astray or to provide 
warning of the dangerous radiation from Liota’s extensive 
solar flares. I loved listening to Javaan speak; his booming 
voice exuded his bravery and courageousness, but when 
he spoke today I noted a small quiver in his voice. I was 

not the only one who noticed this change in his demeanor.  
The Star Council became eerily silent, faces wide with fear 
as the bravest man in Liota seemed unusually intimidated. 
“We must all hide. There is an – an intruder approaching,” 
he announced. An intruder? Who could it be? All of Lio-
ta was on Egrevnoc, there was no one else in our solar 
system! Chaos broke open on the streets of Egrevnoc. 
Kreigerin warriors started directing the wild masses to 
the underground safety cells, while other soldiers began 
setting up weapons created by the innovators of the planet 
Aviskaraka. “Do not fight unless they fight us first,” yelled 
Javaan over the Liota people’s fearful screams and shouts.
Only the ministers and the Kreigerin warriors remained on 
the streets. Every civilian was to hide underground, and do 
nothing but wait. Silence overcame the cells. All that could 
be heard was the rapid breathing of Egrevnoc’s troubled 
inhabitants.
     Suddenly the air became hot, accompanied by the 
crescendo of noise from what sounded like the machinery 
of an enormous spacecraft. Then it was silent once again. 
Seconds passed like minutes, and each waning minute felt 
like an hour until suddenly a Kreigerin warrior opened the 
cell door and spoke deeply, “Vadaka you are summoned.”
Every eye in the room turned toward me and my face 
became warm. I shook as I got up, struggling to hold back 
my tears, and staggered to the door. My hand felt numb 

against the door knob, and it felt as I had depleted all my 
energy just by turning it. Bright sunlight blinded me before 
my eyes adjusted to see a large white spacecraft before 
me. I turned around and yelped. The Kreigerin had taken 
their stance for attack, while the ministers looked darkly 
on our intruders: a panicking group of creatures enclosed 
in plush white cells. “Vadaka, come forward and translate 
their message,” ordered Javaan while pointing to a white-
celled creature held tightly by a Kreigerin warrior. My feet 
felt like boulders as I dragged them uneasily toward the 
intruder.
     I peered inside her shell and saw a face. I looked 
straight into her eyes and placed my arm on top of her 
shell. I sensed both fear and excitement as her message to 
my people rushed into my mind. “We have come from the 
Orion-Cygnus Arm from a planet called Earth, and we come 
in peace,” I translated, as my voice reverberated through 
the street. At that moment everyone fell silent, but I knew 
their minds were buzzing at the announcement of these 
new creatures. It was like a star had gone supernova in 
the silence of the airless universe. I did not have to touch 
anyone to know that the Star Council ministers pondered 
the same question: should we invite or destroy the new 
alien beings?

To be continued next issue...

Aliens in Liota Space

By Vidya Vishwanathan, a sophomore aerospace engineering major
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Given the rapid proliferation of the population and ur-
ban-shifting trends, the conditions of our planet have been 
deteriorating. This has precipitated the demand for sustain-
able energy across technological advancements in mass 
use. The race towards finding alternative sources of energy 
to drive our vehicles in today’s modern world ranks amongst 
the impressive challenges of our era, and it kicks off not 
only at the industry and research level, but at the collegiate 
level as well. The American Institute of Chemical Engineers 
(AlChE) addresses this pressing need by hosting the annual 
Chem-E-Car Competition, a fun tournament in which teams 
must design a chemically-driven, shoebox-sized vehicle that 
will travel a prescribed distance under the weight of a speci-
fied cargo. 
     Virginia Tech’s Chem-E-Car team was formed three years 
ago. Despite the team’s brief existence, they have managed 
to prove themselves a fierce contender by winning second 
place in their second year and first place their third year at 
regional competitions. This allowed them to qualify for the 
national Chem-E-Car Conference both years. Virginia Tech’s 
2013-14 Chem-E-Car team consisted of Meredith Cook (se-
nior and team leader), Amy Wang (senior), Coogan Thomp-
son (junior), Jessica Kersey (junior), Yining Hao (sophomore) 
and Bobby Hollingsworth (freshman). Together, the team 
synthesized their diverse skills and knowledge in order to 
produce a winning design. 
     The power train behind the vehicle design was a lead acid 

battery, with lead plates at the negative electrode and lead 
oxide plates at the positive electrode. An iodine clock reac-
tion was utilized to leverage the vehicle’s stopping mecha-
nism, in which the vehicle starts off with a clear vessel that 
accommodates the slow and fast reactions, involving acetic 
acid, hydrogen peroxide, potassium iodide, sodium thiosul-
fate and starch, that culminates in the emergence of a dark 
complex that prompts the light-sensing photodiode in the 
vehicle to flip a switch that stops the running motor.
     In order to properly control the vehicle, many decisions 
had to be made in regards to precision.  It was these 
decisions that certainly helped lead the team to victory. A 
speed controller was included in order to adjust the power 
transferred to the motors. This permitted variable-length 
runs; a stirring mechanism was installed to furnish a faster 
iodine-clock; a square reaction vessel and narrow beam of 
light were ensured in order to boost color change sensing 
capability; and lastly a magnetic switch was used to precise-
ly record the vehicle’s reaction time.
    Taking into account environmental considerations, the 
team also ensured the installation of safety features. The 
lead-acid battery was doubly housed in an acid-resistant 
plastic in order to prevent any hazardous spill that would 
damage the vehicle or harm the operator. It was also placed 
next to a fuse to prevent shorting. Within the reaction vessel 
itself, compression fitting was ensured to prevent any leaks, 
and space was allocated for pressure release but was kept 

restricted enough to prevent the discharge of chemicals. 
     This year’s regional competition was held at the Universi-
ty of Virginia (UVA) on March 29, 2014. As a rule, during the 
competition, teams are not told what distance they must 
travel until one hour before the matches begin.  This means 
the team must make any last-minute accommodations 
during that one allotted hour for strategic planning, vehicle 
adjustment and preliminary test runs. This year the target 
distance was 16 meters. All 17 teams were given two op-
portunities to get their vehicles to as close a proximity to the 
goal distance as possible. The Virginia Tech team ended at a 
3 cm and 7 cm distance from the target distance, both re-
sults being the top runs in the competition. Having snagged 
first place, they were awarded $200 for their triumph, and 
the opportunity to compete in the national conference in 
Atlanta, Georgia along with the top four other teams in the 
UVA regional competition. At the national competition, the 
team will vie for the title of national champion, as well as a 
grand monetary prize of $2000 as the ultimate award. 
     Before heading off to the national conference, however, 
the team plans to make some slight additions to the design 
in order to better prepare it as a contender in the national 
competition. They plan to include an Arduino in their vehi-
cle, as well as automated starting mechanism so that the 
vehicle will start up on its own rather than manually. With 
the current design of the vehicle, it starts up by having a 
human operator press a syringe until two magnets pair up 

and subsequently connect the circuit in order to start up the 
vehicle. With the new addition of an actuator to the syringe 
and some simple wiring, the team plans to only rely on the 
mechanism by pushing a button that will take care of the sy-
ringe pressing, rather than having a person manually oversee 
the task. 
     Additionally, they hope to improve the current model that 
they have for the reaction time of the vehicle in favor of a 
more wholesome and comprehensive model that takes into 
account variables and factors that they did not lend too much 
substance to the first time around. By collecting more data 
points, they may be able to create a better formula for the 
distance their vehicle can travel across reactions times. It is 
their hope that the procurement of this additional informa-
tion will improve their precision and overall performance. 
     Always one to acknowledge support, they express 
their profuse gratitude to their sponsors, who included the 
Chemical Engineering Department; Steven Cope, an alum 
who now works at ExxonMobil; and Joe Collie, who funded 
the Collie Professorship, of which the team’s faculty advisor, 
Professor Peter B. Rim, was the recipient. 
     As an entertaining engineering challenge with a larger im-
plication for future applications, the Chem-E-Car competition 
and its participants maintain the novelty of the game through 
their innovative and creative solutions. There are many peo-
ple who are currently awaiting the features that the Virginia 
Tech Chem-E-Car team’s future designs will entail.

     

Journey of the Chem-E-Car Team

By Naomi Butler-Abisrror, a sophomore chemical engineering major

The Chem-E-Car Team presents thier work. The Chem-E-Car sits on display.
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Engineer Your Involvement 
in the Global Community: 
Emmanuel Jal Performance

By Eileen Lacaden, a senior industrial and sys-
tems engineering major
 
As part of Dean’s Forum on Global Engagement at Virginia 
Tech this past March, Emmanuel Jal was invited to tell his 
story in the Anne and Ellen Fife Theatre at the Moss Arts 
Center.  For those of you who have not yet seen his TED 
Talk called “The Music of a War Child,” Emmanuel Jal is 
an international hip-hop artist who uses his music and his 
childhood story to promote global peace, justice and equal-
ity. He focuses especially on the issue of children who 
are affected by war.  Having been a child soldier in South 
Sudan, he has seen some of this world’s worst evils.  His 
experiences drove him to write painful and powerful music 
(and poetry), some of which include graphic imagery of 
the Sudanese Civil Wars.  But the way Emmanuel told the 
story throughout the performance, he instilled hope in the 
audience as he concluded with uplifting, positive sounds.  
This part included inviting kids, students and adults on 
stage to dance and sing with him and his band.

Emmanuel Jal is an extremely dynamic performer. He is not afraid to 
express his connection to his music through dance.

     Virginia Tech promotes global awareness and wants us, 
the people who represent the influential and united Virginia 
Tech community, to actively seek ways to get involved with 
global activities. “As citizens in a global community, our 
students [faculty, staff and community] can only benefit 
from access to and immersion in rich, cultural experiences; 
therefore, we will seek to ensure opportunities for inter-
national engagement…” states the Office of University 
Relations in the 2013-2018 University Strategic Plan.    
     We can impact the world not only as engineers, busi-
ness people, scientists and designers, but also as fellow 
humans who care about the world we live in, and even the 
people who do not understand our language.  People of all 
cultures understand the “language” of contributing to their 
communities; everyone has the responsibility of global 
community service.
     Jal’s example challenges you to find a way that your 
work, research and time can impact the global community.  
Take what you already know and do and expand into the 
multicultural world that we live in.  If you are aware of the 
potential, create the path for that potential to grow into 
something bigger than just a personal, work or school proj-
ect.  It is an invaluable and absolutely attainable quality to 
be able to use your knowledge and your story, as Emmanu-
el Jal does, to enrich our global community.
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What is the Ware Lab and what does it do for me?

Hopefully, as a new student at Tech, you already know what 
the Ware Lab is, or have at least heard of it. On the other 
hand, there is so much going on in every corner of campus, 
it’s understandable if you haven’t! The Joseph F. Ware Jr. 
Advanced Engineering Lab, located on the right side of 
Stanger Street, on your way from the center of campus 
towards Surge, is easily recognizable. It is one of the few 
brick buildings on campus. Typically there’s at least one of 
the Hybrid Electric Vehicle Team’s (HEVT) most recent cars 
parked in the lot out front. These vehicles would be indis-

Ware Lab

Hello all,

Welcome to the start of a new year at Tech! The majority of you already know the ropes, 
but with each year comes a new segment of our Hokie population that do not. I’m talking 
about our beloved freshman, of course. For those of you who are new to the Correspon-
dence, what I have generally discussed in past issues has been the status of the various 
teams and projects in the Ware Lab here on campus. However, I’d like to dedicate this 
month’s Ware Lab Correspondence (WLC) to bringing the new Hokies up to speed. 
For my non-engineering, business-oriented upperclassmen readers, I recommend paying 
careful attention to the last section of the article. Professor Risen of the Marketing Depart-
ment here at Tech has been collaborating with the Ware Lab to provide you with a first-
class, real world application of the marketing principles you may be studying now.

Cheers,
Ben Gingras

Correspondence

cernible from a lineup of General Motors (GM) cars fresh 
from the factory if not for the fact that they are plastered 
with decals over their white paint.
     These decals come from sponsors who generously 
donate money to aid the team in budgeting for its proj-
ect. What the sponsors receive in return for their funding 
is name recognition. The decals plastered on HEVT’s car 
demonstrate to the world GM’s dedication towards the ad-
vancement of automotive technology and towards the edu-
cation of the next generation of engineers. However, GM’s 
donation does not come without benefits. It also serves as 
an admission ticket to a front seat, interactive showcase of 

us: the next generation of engineers.
     Companies are as interested in observing and vetting us 
as we are in them. One avenue for them to accomplish this 
is by sponsoring an engineering design team whose focus 
relates to their industry. A resume can detail to a company 
all of the capabilities you ought to be able to perform given 
your training as an engineer, but until they see how you 
apply your training to actual engineering work, you are still 
just a question mark. As part of a Ware Lab team, you have 
the opportunity to begin bridging the gap between class-
room theory and the type of actual engineering design, 
analysis and testing, from conception to fruition, that you 
would be expected to perform in industry. Perhaps you’ve 
heard things like this before. Nevertheless, what I want to 
stress is that companies are paying money to gain proximi-
ty to Ware Lab engineers in order to:

A. Support their efforts
B. See the students in action
C. Establish relationships with students in the hopes  
 of offering them positions within their companies 

The Ware Lab is by no means the only way to gain work 
experience. As a Hokie, you have access to world class 
professors who are involved in research, and are general-
ly interested in giving you a shot, granted you show the 
initiative to seek them out and the dedication required to 
succeed. However, participating in the Ware Lab does offer 
the dual benefit of providing just that — work experience, 
in addition to the mutual interest between participants and 
the sponsors to establish professional relationships.

Lessons from My Ware Lab Experience

At this point I imagine that you might be saying to yourself, 
“Well this is all well and good, but guess what? I’m just 
a freshman. There’s no way a Ware Lab team would take 
me on.  Even if they would, shouldn’t I bunker down in my 
studies for a few years and join when I might be of better 
use as a junior or senior?  Maybe as a sophomore? I’m only 
in general engineering, what use would a Ware Lab team 
have with me?”
     Man! That’s a lot of questions you just rattled off, but 
I’m going to try to touch on all of them. The point I will be 
trying to drive home is that you should get started as soon 
as you are able.  Get started this semester if you can.
Last year, I was where you are now. I was fresh off the 
boat to college and searching for ways to get plugged in. 
Luckily, Tech has an event called Gobblerfest that is held 
within the first few weeks after the fall semester begins. 
You’ll know it is happening when you see a sea of foldout 
tables popping up across the Drillfield one morning. Most 
organizations use Gobblerfest as a massive recruiting 
event, so this is the best time to go see what Tech has to 
offer. It was during this event that I had my first interac-
tion with Human Powered Submarine (HPS), a Ware Lab 
team whose aim is to design, fabricate, test and compete 

The vacuumm former.
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a submarine propelled by human power every two years. 
After speaking with members of the team and taking a 
peek at the dual-pilot linear drive train and new electronic 
system that they had integrated into their latest submarine, 
my interest was captured. I filled out the application and re-
ceived an email a while later informing me that I had made 
the cut. It was that simple. I wasn’t even the only freshman 
to be selected to join; there were four other freshmen that 
joined the team that fall. 
     So to answer the previous questions: the Ware Lab 
teams do take on freshman. Not only can I say this is true 
from my own experience, but after being on the team for 
a year and interacting with upperclass members, I can 
understand why. Essentially, the earlier they can get their 
hooks into you, train you and then retain you, the more 
valuable a team member you will be during your junior and 
senior years. You will already have learned the ropes, been 
to competition and have an understanding of how the team 
operates and the overall design cycle that the team goes 
through. It doesn’t really matter that you are not an expert 
in hydrodynamics, electronics, coding or mechanical de-
sign. If you have those skills to bring to the table, congrat-
ulations! You are officially a catch! Young, malleable and al-
ready knowledgeable? They’ve already prepared their vows; 
Ware Lab teams want to marry you. If you do not have any 
of these skills but show interest, dedication and willingness 
to learn, then you are where I was when I first started.

     
     Finally, on to the final question: what use would I be 
to a Ware Lab team? I understand better why they might 
want to recruit me now, but what would I actually be doing 
as a new freshman recruit? The answer to this probably 
depends on the team you are trying to join and what stage 
they are at in their design cycle. What I can do, however, is 
provide you with insight from my own experience. 
     As a freshman recruit to HPS, it was wide open as 
to what I could get involved with. At first, I felt at a loss 
because I was still expecting someone to tell me, “Go do 
this.” I was never assigned a sub team, nor tasked with a 
project. It was left to me to decide where I would help out 
and how I would make my contribution. So, the next meet-
ing after I had joined, I started talking with a team member, 
Dominick, about the work he was doing for the team. He 

explained that he was a senior majoring in aerospace engi-
neering working on a variable-pitch propeller design for P7, 
as well as a process that would streamline propeller design 
for HPS in the future. This sounded cool to me, so I teamed 
up with him.
     Dominick shared access to the team’s electronic copy 
of Principles of Naval Architecture and I began studying the 
chapter devoted to propulsion. Having only taken Advanced 
Placement alculus, I did not understand any of the deriva-
tions provided and overall, I probably grasped fifty percent 
of the content I covered. Nevertheless, my aim was to de-
velop a conceptual understanding of the variables involved 
so that I wouldn’t be at a complete loss when talking to 
Dom. After this self-study period, Dom showed me how to 
work the program he was using to do most of his propeller 
analysis. We hunted for trends that would inform the de-
sign process and later presented our findings to the team.
Come spring semester, I experienced probably the worst 
case scenario for a freshman on a Ware Lab team. A set 

of skills became necessary to further assist in the propel-
ler design project; a set of skills that I didn’t have. I found 
myself out of a job.  To clarify, I wasn’t booted or anything 
dramatic like that. I simply made the judgment call that my 
lack of knowledge in coding rendered me a hindrance more 
than anything to the propeller design project. So what did I 
do? I refocused my efforts!
     I floated over to the life support and safety sub -team. 
One of the responsibilities up for grabs was to fabricate 
the windows for the submarine ports so I volunteered. As 
it turned out, none of the upper-classmen members of the 
team had been directly involved with fabricating the win-
dows for the last submarine. After some detective work, I 
pieced together that the windows had been fabricated by 
screwing a sheet of Plexiglas to the hull and molding it with 
a blowtorch. This struck me as a difficult, imprecise proce-
dure, and after trying it, I decided there had to be a better 
way. So, in the spirit of the work I had done with Dom, I 
shifted the focus of my project from designing windows for 
P7 to developing a new process by which HPS could fabri-
cate sub windows for any submarine. The solution I arrived 

upon was a vacuum former, which offered a repeatable pro-
cedure that did not rely on fixing the plastic being molded 
to the side of the hull. In theory, this means that we could 
produce spare window sets, something we hadn’t been 
able to do easily before.
     You can see the final product in the pictures provided. 
A lot of research, AutoCADing and experimenting went 
into its creation. The vacuum former itself is made out of 
medium-density fibreboard, plumbing parts I picked up at 
Home Depot, two shop vacs that are owned by HPS and 
two wooden horses also owned by HPS. I machined the 
aluminum frame that holds the plastic right in our very own 
HPS project bay. The vacuum former performed well during 
its first preliminary testing session last spring and I’m con-
fident that we will be able to use it to produce some great 
sets of windows this fall.
     So, what was the point of telling you all of this? First 
off, to share with you the kinds of things you might do as 
a freshman Ware Lab participant. If you are like me, you 
probably won’t have any technical expertise to offer, and 
will likely have a lot of freedom in the ways you support the 
team. I got to see and do a lot of cool things as a result of 
being a part of HPS that I thought I would never be ex-
posed to as a freshman. Most importantly, however, I think 
that the experiences that I’ve shared with you demonstrate 
a strategy that has worked extremely well for me during 
my first year of college: 
     Seek out opportunities that push the boundaries on 
what you think you are prepared for. Learn through expo-
sure. Be open to failure and adaptable enough to recover.
Part of the fun of being on a Ware Lab team 
is that it provides a context for your educa-
tion. You can see why you are learning certain 
things, or you can discover what you don’t 
know, which may be just as empowering.

What next?

Go to Gobblerfest! It is going to be held on 
Friday, September 5th. Find teams you are 
interested in and talk to their members. 
Express your interest. Ask them how to join 
their specific teams. If Gobblerfest has already 
passed, Google “VT Ware Lab” and check out 
the Ware Lab’s website. Click on the “Student 
Projects” tab to check out the teams and view 
the links to their websites. Most of these sites 
have a contact information tab with the email 
addresses of the team officers. If you’re inter-
ested in joining a team, send a professional 
email to an appropriate officer and ask them if 
they are accepting new recruits.
     At this point you must be feeling armed to 
the teeth with information and can-do Hokie 
spirit. Go forth and seek opportunities! Suc-
ceed! Fail! Experience! You are a Hokie now; 
make us proud.

Think you have to be an engineer to work on a 
Ware Lab team?

Well, you’re wrong!  For business, finance and marketing 
majors, as well as anyone else who is interested in mar-
keting, there are seats for you too on the Ware Lab train 
to success! If you haven’t already, go ahead and skim over 
the “What is the Ware Lab and what does it do for me?” 
section of this article. Ware Lab teams need your skills to 
help secure and retain the types of professional relation-
ships that I’ve described. They need help being marketed 
for sponsorship opportunities. It just so happens that our 
very own Professor Risen of the Marketing Department 
here at Virginia Tech has been teaching a class that meets 
the needs of the Ware Lab, in addition to providing mar-
keting students with an opportunity to apply the principles 
they have learned.
     The class is called Marketing 4404: Marketing Overview 
& Application to Ware Lab Teams. Freshman, if your eyes 
have wandered down to this section, sorry to tease if I’ve 
piqued your interest. This class is only open to juniors and 
seniors who have already taken Marketing 3104: Introduc-
tion to Marketing. The class meets three times to review 
marketing fundamentals and begin thinking about how 
these principles can be applied to an organization like a 
Ware Lab team. After these three meetings, the students 
then start meeting with the actual teams to plan their mar-
keting strategies, support sponsor development and improve 
its web presence. Be sure to check out this opportunity!

HPS out for some team bonding. I’m peaking out over Scott’s head on the 
right side of the frame.

Preparation of a test mold to be vacuum formed.
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