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Team PrISUm State Fair Bound
by Justin Steinlage, Project Director

After many years, Team
PrISUm will once again be
making its presence know at the
150th Annual Iowa State Fair this
August 12th to the 22nd. While
half of the team is working on the
shell layup process for PrISUm
Fusion at Northwest Airlines, the
other half will be showing off
PrISUm Spectrum in the 4-H
building at the State Fairgrounds.
This is an exciting time for the
team, as the State Fair will make
an excellent place to show off
PrISUm Spectrum, talk about
solar energy and alternative
energy technologies, and show
young people what lies ahead of
them if they choose to partake in
post-secondary education. To
help ourselves out with the task at
hand, we will have several
different displays available to the
passing audience. These displays
will include, but definitely not be
limited to a solar panel powering
LEDs and a small electric motor,
slideshows of past and present
solar cars, working components
from our newest vehicle to be held
and examined, and finally, a
slideshow with pictures of
different computer models of
PrISUm Fusion.

In addition to displays,
several team members
from different roles on the
project will be at our
booth every day from the
opening of the gates until
the close for the day to
answer questions. We
hope to see as many
people as possible during
our time at the Iowa State
Fair, and will be more than
happy to answer any
Current members of Team PrISUm posing for one last
questions about any of our picture with the 2003 solar raycer, Spectrum.
solar cars or solar energy
in general. Please feel free to pick
our brains, ask questions about our
solar car, or just stop by to say
“Hi!”
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estimated $50,000 part of our
project. We will be giving away
Systems Integration
4
free team t-shirts with the
Mechanical Update
5
sponsorship of an “adopt-a-cell,” a
$25 donation, and free team polos
Overview of SunRun ‘04
6
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Director's
Note
by Justin Steinlage
Project Director

It has been a year since
PrISUm Spectrum began its
journey down Old Route 66,
which means that in just twelve
months, the newest creation of
Team PrISUm, PrISUm Fusion,
will hit the roads to compete in the
North American Solar Challenge
2005. A fresh group of students
has stepped up to take on the
challenge of building ISU’s eighth
solar car, and at our current pace,
we will be well prepared for
competition next July.
The progress that has been
made over the past year has been a
direct result of the dedication of
the different team leaders and
many other team members. When
different parts of the team have
needed attention, there has been
someone more than willing to step
up to the task at hand. This has
contributed to the highest level of
morale and team spirit that I have
ever witnessed as part of this
project. With unending dedication
and outstanding work ethic, this
team is well on its way to the
North American Solar Challenge
2005.
As Project Director of the
Fusion project, I am very proud to
be leading this amazing group of
people in this awesome endeavor.
I do not know what more I could
ask for, and I am looking forward
to seeing what PrISUm Fusion
will be capable of doing. We sit
here at the halfway point of our
project, looking back on the past
years’ learning and
accomplishments, and looking
forward to raycing with the sun
next July!

Electrical Update
by Ryan Emerson, Director of Electrical Systems

The last few months have been
board. We are implementing a
busy for the electrical team. Since
backplane setup that will allow us to
our last Sundial, many projects have swap out a bad board or the entire
moved from the bench, to the
electrical system quickly and easily.
parking lot, to the highway. It is
In the next few weeks we should be
extremely exciting to see designs go finalizing our designs for most other
from the computer to a working part, parts of the car, and sending the
and at our current rate, we will have designs off for professional
working prototypes of all systems by manufacturing as well.
the start of school this fall.
At this point the electrical team is
The first
looking forward to
opportunity to
getting our hands
test some of our
on PrISUm Fusion
new components
to begin the wiring
came this past
process, and setting
May, when the
the car on the
The first professional circuit board for Fusion
team headed out from PCB123.
ground for the first
on Iowa SunRun.
time. All of this,
Although the new car is not
however, would not be possible if
completed, PrISUm Spectrum
not for sponsors, which include
proved to be the perfect testbed for PCB123, Altium, Alpha Wire, and
prototype systems. Nearly all of
Molex. If not for these companies,
Spectrum’s original electronics were we would not be able to design or
replaced with prototypes of the
install professional quality circuit
devices that will be racing on
boards on the car, wire the
PrISUm Fusion next summer. The components together, or connect the
week of mock-racing provided
wires to the boards. Thank you to
invaluable testing for our new
all that make the electrical team’s
system and many improvements
work possible, and look for more
have been made.
updates this fall when we get in a
Since SunRun, many important
fresh group of team members, and
steps have been taken towards
when PrISUm Fusion drives under
completion of the electrical system, its own power for the first time!
including the arrival of our first
professionaly manufactured circuit
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Strategy—Rezza Rahmani
Fundraising—Amanda Helgeson
Logistics—Katy Stark
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Notes from the Assistant Director
by Kate Muhlbauer, Assistant Project Director

Hello! As this is my first
Sundial, I would like to take the
time to introduce myself. My
name is Kate Muhlbauer and I
am the newest Assistant Project
Director of Team PrISUm. I
have just finished my first year
here at Iowa State and have
become extremely involved
with Team PrISUm.
Throughout my first year here I
was classified under
“Undeclared Engineering,” but
now, after a year of work with
Team PrISUm, I am have
chosen Mechanical Engineering
as my field of study.
Before coming to Iowa State
I had always heard about Team
PrISUm, and it seemed like it
would be a rewarding and fun
experience. When I first got
here, I saw signs advertising
their general meetings and
decided to go. From then on I
was involved in many activities,
such as going to outreach
events and working at the
garage. The guys on the team
made me feel welcome, even
though they had to (and still do)
explain what was going on.
Before I became Assistant
Project Director, I worked on
the Mechanical Team which
included working on the cars
—both Odyssey and
Spectrum— and learning
typical garage work. This
January I also started training to
become a driver for the solar
car. This has been an exciting
job and I had a great time
driving around Iowa on

SunRun. I have learned an
amazing amount of information
and am excited for our
upcoming year.
I have a great amount of
faith in the team that we
currently have right now and I
am also looking forward to
incorporating new students in
the fall. All teams are reporting
being on or ahead of schedule
which makes our team pretty
relaxed, yet competitive. We

can’t wait to compete next
summer.
I am really excited to be a
part of Team PrISUm, not only
because of the fun we have
(and will have), but also
because of the great learning
experience it has been and all
the people that I have had the
opportunity to meet. As
Assistant Project Director, I
have had to fine tune my
communication skills and gain

Kate waving to the lead van during Iowa SunRun this past May.

found during SunRun—which
consisted of five complete days
that we worked with each
other—that our team held up
amazingly well. Also, after
getting a taste of Formula Sun
2004, I have begun to notice my
growing excitement for the
upcoming rayce in July of 2005.
I see an enormous amount of
potential in this team, and I

an enormous amount of
hands-on learning that I will
only talk about in my classes.
As I end this letter, I want
to thank you all for your
continuing support and I hope
we can complete a project this
upcoming year that will make
everyone feel proud to be a
part of! Please continue to
follow our progress, especially
next July!
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A New Route for ASC 2005

Systems Integration

by Justin Steinlage, Project Director

by Ryan Pfeiffer

As July 2005 quickly approaches solar car
raycers, eyes will be move from Old Route 66 to
a new route, starting in the Austin, Texas area,
and ending in Calgary, Alberta, Canada. This is
the first international solar car race ever, and all
teams planning to compete are very excited.
With this announcement, however, comes an
enormous amount of anticipation and an
increased amount of planning. The teams that
participated in the past two rayces knew that fair
weather with lots of power from the sun could be
expected when following Old Route 66. With
most of the planned traveling being done through
the Midwest and farther north, however, bad
weather, including rain, becomes an issue.
This being the case, a
large emphasis on rayce
strategy becomes important.
Team PrISUm will be
spending an enormous
amount of time making sure
that the new car is not only
ready to go by the time we
arrive at the starting line,
but that we have the best
possible strategy as we are
driving down the road, as
well.
A well developed rayce strategy will allow
PrISUm Fusion to compete as effectively and
efficiently as possible. By knowing how the
different systems of our vehicle perform under
different scenarios, we will be able to select the
speed that will optimize our rayce performance.
If we drive too quickly, we could use more
energy than is available to us, and damage
components of our vehicle. If we drive too
slowly, we could be sitting at scheduled stops
with a full battery pack, unable to charge, and
behind teams that chose to go faster to get to the
checkpoint. Undoubtedly, strategy will be an
important consideration as we approach the next
race, and Team PrISUm will be well prepared for
all of the challenges presented in the North
American Solar Challenge 2005!

It’s official! This coming American Solar
Challenge will be one of the most exciting and
interesting solar rayces ever! The route scheduled
for July of 2005 will take us from Austin, Texas,
through the American Midwest and on to… you
guessed it, Canada! This special edition of the
American Solar Challenge, to be called the North
American Solar Challenge, will be the first ever
solar rayce to cross an international border. As
part of one of solar raycing’s oldest teams, I feel
honored and very excited to be a participant in
what should prove to be a wonderful experience
for all that are involved.
In order to be successful in 2005, our team has
brought together features of many of our past cars
and coupled it with the
experiences that our
current team has brought
to the table. New
technologies continue to
emerge that will allow us
to build PrISUm Fusion
to be the lightest, fastest,
most efficient and overall
best car ever seen at Iowa
State University.
However, implementing
technologies is only one
of the factors that influence how a car performs.
Well thought out design, construction and testing
are imperative to a car’s overall performance in
any event. The electrical and mechanical teams,
as well as our administration, are working
diligently to make the dream of building an
amazing solar car a reality.
Our current timeline puts us at having a rolling
chassis to test by the end of this summer, which is
a feat that has never been accomplished by any
other project here at Iowa State. Meeting this goal
will not be easy, though, as it will take more of
the same hard work that we’ve been doing these
last few months, as well as continued support
from our wonderful sponsors, Iowa State, and
yes, even people like yourselves.
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Mechanical Update

De-classified images of Fusion:

by Joe Krueger, Co-Director of Mechanical Systems

With the completion of the design phase of our
newest solar car, PrISUm Fusion, we have moved on
to the construction phase of the project. Beginning
late this past March, we began constructing the molds
for our aerodynamic body. These molds were
machined at Remmele Engineering, Inc. in mid-May,
and were waiting for us when we arrived at their plant
to sand and paint them.
In order for our car to be as light as possible, the
molds were meticulously sanded and polished to a
mirror shine back in our garage. This is to avoid the
need to add body filler to the carbon fiber after it is
cured. After the molds were polished, a protective
layer of painters plastic was laid over the molds and
the honeycomb core was planned out and cut to size
inside the mold. We are currently in the final stages
of preparation for the layup process, and the molds
will be traveling to Northwest Airlines during
mid-August where we will lay-up the body of our car.
Currently, we are planning to create two separate
aerodynamic shells, one for the race, and one for
show.
This summer hasn’t all been about sanding and
polishing however. We have busy organizing our
machining schedule for our suspension and chassis
parts as well as fabricating steering components,
driver supports, and electrical boxes. Our frame has
passed the rayce-required impact scenarios in all FEA
models with flying colors, and we will be traveling to
Don Ness Racecraft during our trip to Northwest
Airlines to construct the frame for our car. Our
current plan is to have a rolling chassis before the
beginning of the fall semester so that we can begin
testing our new car as early as possible.
However, there will still be plenty of work for new
team members when the fall semester arrives. After
the body comes back from the lay-up trip, we will be
spending a lot of time finishing the body so that it is
as light as possible without sacrificing strength.
For those of you wanting to know a few inside
facts about our car, I can’t tell you very much but I
can tell you this: PrISUm Fusion will the lightest,
fastest and most reliable car Team PrISUm has built
to date, and I am looking forward to the coming year
of building, testing and racing our newest solar
powered vehicle. Now, for those of you who want to
see some pictures……

CAD image of Fusion’s frame—currently looking to
be our lightest frame ever.

The top mold of Fusion being machined at
Remmele Engineering.

Ryan buffing the top mold to a mirror shine.

CAD image of Fusion’s hub - before a serious
weight loss plan was implemented. (watch next
spring for final drawings)

SUNDIAL 5

SunRun 2004 a Big Success!
by Kate Muhlbauer, Assistant Project Director

Team PrISUm has
successfully completed another
SunRun, our biennial tour of
Iowa, during the week of May
10-14th, 2004. This year we
found ourselves traveling more
than 900 miles over the 5 days,
with stops at 9 different schools.
Day one officially started at
East High School in Des Moines.
Several news groups were
present as we rolled out onto the
street after answering questions
from the students. From there we
traveled to Stuart where several
classes came out to view and ask
questions about the car. After a
brief lunch, we took off on our
way to Manning. On the way,
we had some car trouble that
made our arrival a bit later than
planned. Still, students and
teachers were quite interested in
the car, and spent the remaining
time asking team members
various questions about our
project. All of the elementary
classes also came out, so
members of the team got the
chance to fine-tune their skills at
relaying the information to small
children. That night the team
stayed at the house of Neil and
Anne Muhlbauer, the parents of
team member Kate Muhlbauer.
After supper and some work on
the car, the team headed to bed.
Day two started with a drive
at dawn, leaving Manning around
6:30 am to arrive at Lincoln High
School in Council Bluffs by
10:00. The kids and teachers
there were extremely interested
in the car and asked many
excellent questions.
After leaving Council Bluffs

we headed to Creston High
School. Once again we
presented to teachers and
students, and answered any
questions that they had. We spent
the evening at the home of Jeff
and Jody Emerson, parents of
team member Ryan Emerson.
Another evening of work was
done on the car and we all went
to bed.
Wednesday found us on our
way to Keokuk, which took all
morning to drive to. When we
arrived at Keokuk High School in
the afternoon we set up to
present, but sudden rain caused
us to pack up early. We then
moved to the Rivercity Mall in
Keokuk where, even though the
crowd was small, people were
extremely excited to see the solar
car. When evening came, we
made our way to the home of
Nga and Hoi Tran, parents of
former member Tina Tran. Like
a well-worn routine, the team
members worked on the car and
then went to bed.
The first stop on Thursday
was in Clinton, where we talked
to the students and teachers of
Washington Middle School.
Several groups came out and
viewed the car, and others, who
were also intrigued, gathered at
the windows to see what was
going on. After Clinton we were
off to Lindale Mall in Cedar
Rapids. We set up in the parking
lot of the mall and attracted many
people passing by. After we
packed up, Team PrISUm headed
to the home of Dan and Nadine
Stark, parents of team member
Katy Stark, and Heather Adams,

a friend of the family’s. We
were excited by this time to be
almost home, so we took time
off to relax before working on
the car and once again heading
to bed.
Our last day started off with
a presentation to the students
and faculty of Washington High
School in Cedar Rapids. After
we were done answering
questions from the students, we
hit the road again—this time we
were on our way to Iowa City.
We made a quick stop at West
High School, where we
presented to a shop class, then
made our way back home to
Ames.
Spending the week together
opened our eyes to the many
difficulties of raycing, but it also
gave us a chance to show off our
solar car and promote solar
energy. Even though we were
all glad to be going home to our
own beds on Friday night, we all
still had a great time working
along-side one another. Many
team members learned how to
work better with others, and
other teammates gained on-road
raycing experience. It was quite
a rewarding experience for
everyone, and I’m sure the
students and teachers at the
various schools enjoyed it the
most.
On behalf of Team PrISUm,
I would like to thank all the
parents and families who
helped us during SunRun. All
of the families kept us well fed
and did more than what we
could have asked for. Thank
you all!
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Spectrum at Des Moines Arts Festival
by Kira Campos-Anderson, Outreach Co-Director

“What would a solar car be
doing at an arts festival?” Let
me explain. June 26-28 Team
PrISUm had the opportunity to
participate in the Des Moines
Arts Festival. The Iowa State

invitation for us to join them
technology aspects of the
again next year at the Des
campus. When they arrived at
Moines Arts Festival, and we
our facilities, they were full of
are looking forward to the
questions and ideas of all sorts.
opportunity.
The campers were fantastic to
Along with the Des Moines
present to and they impressed
Arts Festisval,
the team with their interest and
Team PrISUm has
knowledge of the different
been extremely
forms of movement and energy
busy with outreach
sources that vehicles can have,
this past spring and
such as solar motorcycles,
summer. We have
hovercrafts and hydrogen fuel
had the opportunity
cells.
to present at several
Although busy, this has
different middle/
been a great summer for
Spectrum under the “Create With Technology” tent at the
high school events
outreach, and we would like to
Des Moines Arts Festival.
around Iowa, and
thank all that have contributed
Extension Office invited us to
host several garage tours every
to that success!
join them and the 4-H group on week.
the Locust Street bridge, named
One of these events
“Create, Connect, Imagine” for was the Middle School
the arts festival. From Friday to Science Bowl this past
Sunday we displayed PrISUm
April. Members of the
Spectrum with a bridge building team were invited to be
activity, big bubbles, paper
judges and moderators
airplanes and Toying with
of the event by Ames
Technology in the “Create With Laboratory, host of the
Technology” tent.
event. We spent one
Since some people who
afternoon helping
came to see Spectrum had never different teams
Katy Stark giving a presentation on the working of
seen a solar car, they were
assemble and race
solar cells at the Middle School Science Bowl this past
amazed to find out that it was a miniature solar/fuel cell April.
car that ran off of the sun’s
cars, and the next day
If you would like to see PrISUm
energy and had many questions in an academic competition.
Spectrum, we will be at the
for us, like “How fast can it
Everyone had a lot of fun, and
following locations this summer:
go?” and “Where does the
even got to take home their cars
August 12-22
driver sit?”. It was an awesome after the competition!
Iowa State Fair
experience to present our car to
One of the groups to take
4-H Building, Iowa State Fairgrounds
various types of audiences, see
advantage of our garage tours
Des Moines, Iowa
some great artwork from artists were the students in the “Zip,
around the country and listen to Zap, Zing!” summer camp from September 13-14
IRENEW Energy Expo
different bands while we were
the Science Center of Iowa.
Prairiewoods Franciscan Spirituality
there. The Iowa State
They were at Iowa State to
Center
Extension has extended an
explore various science and
Hiawatha, Iowa
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A Big Thank You to All the Schools And Families That Made
SunRun A Huge Success!
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Team PrISUm Thanks the Current Sponsors of PrISUm Fusion!
PLATINUM
Boeing
Remmele Engineering
Northwest Airlines
3M

GOLD
BP Amoco
Iowa Energy Center
College of Engineering
National Instruments
GSB

SILVER
Don Ness Racecraft
Square D
General Plastics
Altium

CARDINAL SUPPORTER
Advanced Systems, Inc.

SOLAR SAINT
Hi-Tech Software
Molex

SOLAR BENEFACTOR
Data-Linc Group
Microchip
Miller Electric
Mr. & Mrs. Joseph Peppers
Mr. & Mrs. W.A. Richardson
Carleton Life Support Systems
Alpha Wire
Mauri Seki - Todd Freeland
Fort Dodge Machine, Inc.

SOLAR SUSTAINER
Racom
City of Ames Electric
Alcoa, Inc.

Iowa Engineering Society
Alliant Energy Foundation
Sanyo

TEAM SPONSOR
Toyota Technical Center, USA Inc.
HGM Associates, Inc
Woodman Accident & Life Company
Ellis Home Interiors
Kevin Boyle
Vicor
Technical Services
Iowa Western Community College
Klear Kote
McGuire’s
PCB-123
Texas Instruments
Anderson Power
Little Fuse
Tyco/Amp

ADOPT A BATTERY
Duane Krueger
Allen & Marie Ihlefeld
Larry Rollstin
Jean C. Hempstead

ADOPT A TIRE
Mr. & Mrs. Kendall Strohman
Lloyd G. Dunn
John & Judy Clem
Gary W. Scott
Michael J. Peters
Mr. & Mrs. Marshall England
Keith Felderman
IEEE Central Iowa Section
Mary C. Grilli
William & Marilyn Stack
Joseph & Camilla Haertle
Doug & Lorrie Bacon
Richard & Lynn Clegg
Gary & Marilyn Titus
Olson Aluminum Castings
Russell & Debbie Clegg
SS
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More Sponsors of PrISUm Fusion:
ADOPT A TIRE,

CTD.

David & Brenda Helgeson
Creston Community School
Kendall W. Strohman
Delores J. Maser
Verneil & Donald Branstand
Paul & Bernice Exstrom

ADOPT A CELL
Joe & Jolene Steinlage
Paul S. Castleberry
William E. Campbell
Ann Mowery & Allan Powers
Mary Fosse, RN
Gary W. Kent
Maridee Hegstrom
Karl & Melba Gschneider
Cliff W. Satre
Carl & Elaine Nelson
Edward F. Winter
Kuehl & Payer LTD
Kim Bently
Martha C. Anderson
Cecil E. Parsons
Rollie & Willie Struss
Vera Emerson
Patricia Robinson
Roger Glasnapp
David & Kim Jennings
IEEE Central Iowa Section
John R. Eisenman
Lloyd M. Welker, Sr.
Doug & Julie Beck
The Headquarters
Robert & Dolores Haertle
Joseph & Alvina Grilli
Mark & Diane Sowinski
Peter & Nancy Monday
Ronald Mejia
C.R. & Karen Wyse
Grinnell Middle Sch. 6th Grade
William & Barbara Tourek
Nicholas Mohr

Al & Rita Breitbach
Mabel Schmidt
Russell & Ramona Clegg
Richard & Martha Clifford
Chris Hassebroek
Jared F. Leonard
Jeffery & Virginia Haase
Joshua & Christine Englebrecht
Louise Schmidt
Ephram Hadley
Alisa Waterbury
Kathryn M. Stark
Tomas J. Noonan II
Leo & Carol Coffey
Carol Beach
Connie Bieber
David W. & Robin Korst
Dee Dreeszen
Doug & Lori Bacon
Emily A. Eisenman
Wyome Leonard
Richard & Lynn Clegg
John & Dori Wozniak
John M. Ely, Jr.
Kimberly Carpenter
Marvin & Sally Huff
Mike Baldwin
Neil & Anne Muhlbauer
Donald Dvorak
Russell & Jeanne Pfeiffer
Virginia Dignoti
Dear Supporters:
Without support from people like you, Team
PrISUm would not exist. Thank you for your
tremendous support, and keep checking our website,
www.prisum.org, for progress updates on our newest
car, PrISUm Fusion.
Also, you can now get a free team t-shirt or team
polo by adopting a part of the new car! Check the
enclosed form for details.
Sincerely,
Justin Steinlage
Project Director, Team PrISUm
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