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The Future of Solar Car: Moving Toward 
Practicality ����
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solarwww@seas.upenn.edu 

The 2005-2006 school year has been great for 
Penn Solar Racing.  Our 7th solar-electric 
vehicle, Keystone, is the lucky recipient of a 
new steering system, braking system, battery 
protection system, seat, overhauled electronics, 
and much more.  Keystone also has a slick new 
side view mirror (see pictures online)!  In 
addition to these mechanical and electrical 
upgrades our business team, led by freshmen 
Sasha Seletsky, has been strong and productive 
(you can also thank them for this newsletter). 
 
But when the fall semester rolls around, Penn 
Solar Racing will cease to exist, kind of.  We 
have decided that the time has come to switch 
gears.  Our 8th vehicle, which is currently being 
designed, will incorporate energy saving 
technologies intended for practical use.  The 
one sentence vision statement is a follows:  to 
promote the practicality of alternate fuel 
vehicles, our team will design, build and 
demonstrate a high performance electric 
vehicle. 

Electric cars have been around for decades.  
But why aren’t people buying them?  We 
believe this is mainly due to the speed, distance 
and recharging limitations of a typical battery 
powered electric car.  What would happen if 
these limiting factors are removed?  What if we 
could produce an electric vehicle that could 
challenge the performance characteristics of 
your typical gas powered commuter car?  In 
two years, we will have the answer. 
 
The basic premise is simple.  From the ground 
up, we will build an electric car as a base.  It 
will have a high performance electric motor 
capable of roughly 200 horsepower.  The motor 
will run off a series of lead-acid batteries.  The 
vehicle will have what we call a “flex space.”  
This space is an area in the trunk that can be 
used for a high-efficiency diesel generator, fuel 
cell or other electricity producing technology 
which will charge the battery stack.  If this 
vehicle is being used as a commuter car, the car 
Continued on Page 5 
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The electrical team has been very 
busy these last couple of months 
preparing for the Tour de Sol in May.  
We have accomplished many of the 
tasks that we set out to do in the 
beginning of the year.  These include 
getting the battery protection system 
to respond to undesirable conditions 
in the batteries, getting a set of 
displays designed and built to show 
our battery voltage and current, 
rewiring the car, and testing the gap.  
We are even building a set of new 
blinkers that will be seen from a much 
greater distance than our old ones. 
 
In rewiring the car we accomplished 
two goals, moving the electronics that 
were sensitive to noise away from the 
motor controller and moving the high 
voltage and current components from 
under the driver seat and into the 
position that the electronics were in 
before.  This accomplishes a safety 
goal as well as a noise reduction goal.  
We saw the effect on noise reduction 
most in the blinkers.  Last summer we 
noticed that the blinkers were 
flickering every time the accelerator 
pedal was depressed.  Moving the 
blinker circuit away from the motor 
controller helped reduce some of the 
EMI.  A set of low pass filters 
designed to remove the noise were 
made, which filtered out the 
remaining EMI.  These types of filters 
will be used in all of our circuitry to 
prevent erroneous outputs. 
 
The electr ical team is also 
collaborating closely with the 
mechanical team to produce 
enclosures for all of the electronics.  
The circuitry will be protected from 
water and dirt that may splash through 
the openings under the car and it will 
be safer to keep all of the electronics 
inside a box where, loose wires cannot 
hurt anyone.  Also, by enclosing 
everything in one area of the car we 
will be able to shorten many of the 
wires and thus reduce even more 
noise and attenuation that occurs with 
long sets of wires.  The mechanical 
team is also designing boxes for 
holding the blinkers.  These will be 
superior to the previous blinker 
enclosures because they will be 

angled in different directions for 
maximum visibility at a range of 
angles to the car. 
 
One of the most important tasks this 
year has been to teach the new 
members about the solar car.  I 
believe we have accomplished this 
because a number of new members on 
our team are just as dedicated as the 
returning members.  They have all 
been working hard and devoting much 
of their free time to rebuilding the car.  
I would like to thank everyone on the 
electrical team who has contributed 
their time so generously these past 
few months.  The progress we have 
made would not be possible without 
all of their input. 
 
-Nadya Sosonkin 

Electrical Team makes Stunning Progress 
The mechanical team has made much headway 
this semester in improving the design and func-
tionality of various components.  Through con-
tinued testing we have determined what systems 
needed improvement.  Additionally, intra-team 
education has remained a focus, with composite 
lay-up demonstrations and group discussions of 
projects. 
 
Steering reliability has historically been a prob-
lem with Keystone, so we replaced our pulley 
steering system with a more reliable and intui-
tive steering wheel.  The steering shaft interfaces 
with the uprights via a rack and pinion set up.  
The new system was designed to have Acker-
man steering, and takes into account the relative 
angles of the wheels while turning to improve 
efficiency and prevent the wheels from scraping 
against the road.  For improved braking we ad-
justed the layout of the brake calipers.  This cre-
ated more force on the calipers while freeing up 
the back rotor for our anticipated handbrake. 
 
The team has been hard at work building a rac-
ing seat, emergency brakes, blinkers, and fixing 
delaminating parts of the body.  It’s been a suc-
cessful year for the mechanical team and as we 
finish up the last of our projects we anticipate 
successful participation in the Tour de Sol and 
our Summer Illumination Tour. 
 
- Hal Paver 

Mechanical Update 

Elementary school students check out the car on February 25, 2006 during the annual SEAS 
hosted Girls in Technology Day.  
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How many engineers does it take to 
impact the future? While this question 
seems rhetorical, Penn Solar Racing is 
hoping to accomplish the task with 
twelve. This May, a group of team 
members have decided to stay at Penn 
for an extra week in order to visit 
Philadelphia area middle schools for 
our second educational tour. In 2004, 
we traveled throughout Pennsylvania 
but decided to stay local this summer in 
order to strengthen the local ties that 
already exist between Penn and the 
surrounding community.  
 
The tour will consist of a short Power-
Point presentation that outlines what 
the team does, what solar energy is, 
and how engineering is used in the 
process. The second half of the presen-
tation is designed to be more engaging 
as we take the students outside to wit-
ness the solar car in action. There will 
be demonstrations of driving, steering, 
and braking.  The ultimate goal of each 
visit is to stimulate curiosity and en-
courage questions. We want to empha-
size that by continuing education and 
pursuing math and the sciences in par-
ticular, you can accomplish extraordi-
nary things – such as building a racecar 
that drives on the power of the sun. 

We thought that middle school was the 
perfect age to present to because the 
students are at a level where they can 
grasp the basic scientific principles and 
are not yet so self-image conscious that 
they can still find learning fun. It is 
imperative that students are continu-
ously excited by gaining knowledge so 
that when, in high school, despite so-
cial factors encourage apathy they still 
choose scholarship. If even one or two 
students are inspired by our project to 
go onto study engineering, we will 
have accomplished something much 
greater than any car.  
 
- Noël Camacho 
 
Schedule 

 

Education Efforts Continue 

Business Team 
Fundamentals 

 
Continuing to build on  the foundations 
laid out last semester by the team lead-
ership has been the chief goal of the 
business team this semester.  In addition 
to launching and publishing our first 
newsletter, the business team has been 
coordinating the activities of the me-
chanical and electrical teams for the 
Tour de Sol and arranging the logistical 
details. 
 
The Solar Business team has been put-
ting together a comprehensive scheme 
for fundraising, as well as responding to 
any correspondence from donors to the 
team.  We were very pleased to find that 
the newsletter seemed well received by 
Solar Car alumni and supporters. 
 
We have also been pleased with recent 
press coverage.  Solar Car was the focus 
of articles both in The Pennsylvania 
Triangle and a particularly successful 
front-page spread in The Daily Pennsyl-
vanian.  Both articles can be viewed on 
our website. 
 
In addition, we were able to host a small 
event this semester for team members.  
We had a showing of "Race the Sun,” a 
movie about solar racing staring Halle 
Berry, which served as a opportunity for 
team members to meet in an informal 
setting. 
 
Finally, the Business team is leading the 
effort in renaming the Penn Solar Car 
team upon the decision to realign the 
team's goals.  We hope to unveil the 
efforts of our rebranding scheme soon. 
 
Although still a young team in compari-
son with the seasoned veterans of the 
Electrical and Mechanical Engineering 
Teams, the Business team is focused on 
improving the internal and external rela-
tionships of the team, and becoming a 
team powerhouse in its own right.  The 
team roster has stabilized around a half-
dozen dedicated individuals, a good deal 
whom are underclassmen, who can fo-
cus on improving the team into the fu-
ture. 
 
-Alan Hsieh 

Thursday May 4 Bala Middle School  

Friday May 5 Dimner Beeber 
Middle School 

Monday May 8 Masterman Middle 
School  

Monday May 15 Welch Valley and 
Shaw Middle Schools  

Team members modify the car to satisfy a Tour de Sol judge, May 10, 2006. 
Details and results from the tour will be in the Fall 2006 newsletter 
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During Homecoming Weekend, 
November 5, 2005, past and present 
members of Penn Solar Racing, along 
with members of the administration and 
donors central to the team, held a 
meeting.  This provided an excellent 
chance to update our dedicated alumni on 
the current status of Solar Car and for us 
to gain important information and advice. 
 
Topics addressed included future plans, 
testing, and how the alumni could help.  
The potential change in direction for 
Solar Car was discussed, as were several 
alternatives for testing the car.  A long 
discussion, headed by Zach Kirkhorn, 
was focused on areas in which the current 
team needs help.  The issues that came up 
were general advice on what has worked 
and not in the past, industry contacts for 
supplies, and financial support, both from 
companies and individuals.   
 
Further discussion focused on possible 
ways in which the alumni believed they 
could help, in particular ways in which 
they could offer technical advice.  
Lessons from past experiences were 

extremely helpful, and have been taken 
into account by the current team. 
 
Overall, the meeting proved a success, 
and was useful for current team members.  
It was also interesting to see what our 
predecessors were now working on, and 
have a chance to socialize.  We would 
like to keep this a regular event, and 

encourages any interested alumni to 
contact us and stop by B-11 during Penn 
Engineering Alumni Day on May 13. 
 
Solar Car would also like to extend a 
special thanks to the past members that 
were able to attend. 
 
- Sigrid Ursula Jernudd 

Solar Car Homecoming 2005 

The alumni, administrators and students that attended the homecoming event. 

 

Franklin Field during Relay for Life 

Reaching out in different ways:  
     Penn Solar Racing participates in Relay for Life 

On April 1st, ten members of the 
Penn Solar Racing participated in 
Relay for Life, an overnight event 
designed to raise money for the 
American Cancer Society. Each 
team was given a tent in Franklin 
Field and the night was filled with 
fun activities such as live band 
performances, Frisbee games, and 
a pie-eating contest. Collectively, 
the team raised $680 and six of 
the members stayed the entire 
time (7pm-7am). The team had at 
least one person walking on the 
track at all times and the solar car 
was on display throughout the 
night. It was a great opportunity 
for Solar Car to support a slightly 
different good cause, as well as 
improve our profile on campus, 
and brought those that partici-
pated closer as a team.  I was glad 
to have played a role in this event. 
 
- Kyu Bin Lee 
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Continued from Page 1 
 
can be purely battery powered and charged 
with a 120 volt power source at home.  If 
the vehicle is being used for a longer trip, 
one of these electricity producing devices 
can be placed into the flex space to 
continuously recharge the battery stack. 
 
Needless to say, we are very excited about 
this shift and the positive changes it will 
bring to our team.  The team will expand 
to incorporate Computer Science 
Engineers to design the computer control 
systems, Material Science Engineers for 
the fuel cell and Bioengineers for the 
cockpit layout and ergonomics.  Better yet, 
Keystone will become our dedicated 
education vehicle, allowing us to make 
more frequent trips to area schools.  
Starting in the fall our team members will 
earn course credit for their work on the 
car. 
 
As for the remainder of the 2005-2006 
school year, Penn Solar Racing has 
organized a twelve day Summer Tour.  We 
will present Keystone at Philadelphia area 
middle schools and race in the four-day 
Tour de Sol in Saratoga Springs, New 
York.  Information on the Summer Tour 
can be found on our webpage. 
 
We invite you to follow along on our 
website at www.seas.upenn.edu/~electric.  
If you are interested in contributing to the 
team by becoming a sponsor, send us an 
email or visit the sponsor link on the 
website.  Thank you for your interest and 
we look forward to hearing from you in 
the future. 
 
Sincerely, 
Zach Kirkhorn 
Co-Team Leader 
 
 

Continued: Moving Toward Practicality ����

Solar Car also put up a good showing in the Relay for Life pie eating contest, with 
Kuong Chaing, CBE ’08, who made the blinker displays,  competing. 
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My Fair Lady 

Gold: 
 
 
 
 
 
 
Silver: 
 

Freshman Experience Special Thanks To All Our Supporters! 

Acaster, Horace 
Adams, Philip 
Amsler, Martin R. 
Andersson, Russel 
Andrews, Earl 
Banks, Daniel * 
Baumgartner, W 
Boileau Jr., Oliver 
Bordgona, Joseph 
Bradlow, H. Leon 
Bull, Michael 
Cabot, Chilton 
Carney Jr., Charles 
Chalnik, Andrew 
Cisek, R 
Clark, Fred 
Coates, J. Webster 
Coates, Malcolm 
Coleman, Gilbert 

Cox III, Charles 
Daley Jr., Joseph 
Doto, Nicolas J. * 
Doyle Jr., William 
Dreisbach, Lewis 
Fare, Thomas L. 
Fowler, Conrad 
Franzen, Richard 
Fritz, Robert 
Goldin, Robert W. 
Goza, Joshua 
Graham, Charles D. 
Ha, David 
Hain, Mona 
Heath, Frank 
Hembrough, Shannon 
Herman, Milton 
Hnatiuk, Harvey 
Jacobson, Bruce 

Kiner, Arnold 
Krasnopoler, Mitchell * 
Krewson, William 
Lam, Gary 
Li, Andrew 
Manekin, Donald 
Margolis, Linda 
Matter, Theodore 
McGillian, William 
Mulford, Richard A. * 
Musselman, Elvin M. 
Nackoney, Ogden G. 
Olsen, Andrew 
Olsen, Thomas 
Penske, Roger 
Pfeiffer, Marc 
Philip, Kaduthanam 
Pope, David 
Pounds, Jon 

Riabov, Darelle 
Rackoff, William 
Rood, Mark 
Salzman 
Schiralli, Lawrence 
Scully, Shannon 
Simons, Dolph 
Soley, Judith 
Solomon, Neil 
Solomon, David 
Tabas, Tust 
Walmsley, Thomas E. 
Warner, Bruce * 
Weiss, George 
Wolf, Ann S 
Yanni, Philip J. * 
Zucker, Jonathan 
 
* Recent Contribution 

Corporate: 

Alumni, Parents, & Friends of Penn Solar Racing: 

Bronze: 
 
Aavid 
Accenture 
Accor 
Airtech 
Algor 
Altair Engineering 
Anderson Power   
Avis 

 
 
Circuit Breaker  
Industries 
Composites One 
Cooper Bussman 
Dell 
Dow Chemicals 
Fibercote 
Fluent 

 
 
IBM 
Merck & Co. 
Microchip 
Microsoft 
Northern Fiberglass   
Online Components 
PCB Express 
Pei-Genesis 

 
 
Plexus 
Sign-A-Rama 
Sypris 
Texas Almet 
Raytheon Company 
Verizon 
Communications 
Vicor 
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           University of Pennsylvania 

 Solar Racing Team 
 297 Towne Building 
 220 South 33rd Street 
 Philadelphia, PA 19104 

 
University of Pennsylvania Electric Vehicle Project 

Adopt-A-Volt Donation Program 
 

 
Adopt-A-Volt is the new incarnation of the Adopt-A-Cell program! There will be many  ex-
penses that accompany our new and exciting Electric Vehicle project and we will need your 
help to power the future team. 
 
Even a small, tax-deductible gift of at least $30 ($15 for students) will make a difference to the 
team. You may, of course, give more than this. 
 

· Your name will appear on our sponsor board, which will be displayed with the car. 
· You will be recognized on our web page, with a link to your personal or corporate 

home page if you wish. (http://www.seas.upenn.edu/~electric) 
· Donors of $150 and above will also receive a commemorative photo. 
· Donors $750 and above will also receive a team T-shirt and a commemorative 

photo. 
 
If you have questions about the program or just want more information before you adopt, send 
us an e-mail at electric@seas.upenn.edu. 
 
If you want to donate, please fill out the form below and send us a check (make payments to the 
Penn Solar Team) at: 

Penn Solar Car Team 
123 Towne Building 
220 South 33rd Street 

Philadelphia, PA 19104 
 
Thank you for your support!!! 
 
 

 
Enclosed is my gift of:       $_______ 
        
Name: _____________________________   123 Towne Building 
         220 South 33rd Street 
Street: _____________________________   Philadelphia, PA 19104 
 
City/State/Zip: _______________________   
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