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Partner Appreciation: Rapids Reproductions
Rapids Reproductions is still a "Blueprinter" (printer of
construction documents and seller of large format
printing equipment) like they were when they started in
1952. However as customers’ needs have changed, so
have they. They now provide digital plan rooms for
construction documents as well as other types of
printing such as custom graphics for walls, floors and
windows, small format business printing, signs and
banners and 3D printing, which was heavily utilized by
PrISUm
The incredible door handles were 3D printed!

Ron Wasik said, “In partnering with PrISUm, we wanted
to prove that we could print lightweight parts that also held up to the rigors of end use in the
Outback and in turn reduce the weight of the vehicle. Up to now lightweight plastic 3D prints have
been used mostly for prototypes. By using a composite Nylon/Carbon Fiber blend material
reinforced with pure carbon continuous fiber layers, we are able to manufacture parts as strong as
Aluminum and even lighter in weight.” Using the 3D printer also enables difficult or even impossible
geometries to manufacture with the traditional machining/subtractive manufacturing process.
They’ve recently installed a new router/cutter which
will be used for custom shaped graphics and has CNC
capabilities. Most exciting is a metal 3D printer which is
20% the cost of the current least expensive metal printer
without the many drawbacks of the current metal
powder technology.
PrISUm would like to extend an enormous thank you to
Rapids Reproduction for their partnership this past year.
Their dedication to excellent quality and quick service
has proven so, as their parts withstood the challenges of
the Outback. Penumbra simply wouldn’t be possible
without them. More information about Rapids
Reproduction can be found at https://rapidsrepro.com/

The vents were put to the test against the Australian
Dust, but they exceled in performance!

Project Director
Agostino Lobello
Hello PrISUm Community,
As the summer approaches, the team has been hard at work optimizing Penumbra
for competition this summer. We are immensely excited for the new challenges
presented by a multi-occupancy class of vehicle in this years American Solar
Challenge (ASC) and Formula Sun Grand Prix (FSGP). Our strategy team has been
hard at work analyzing all types of operational data from the World Solar Challenge,
as well as developing tests for Penumbra to construct an accurate model for the
efficiency we expect to see during this summer’s races. The terrain and technicality
of this year’s route (Pictured Below) will present many opportunities for teams with
refined strategic plans to excel.

Photo of ASC Route: taken from Scientific Gems

Our primary focus for this semester has been to challenge existing designs on
Penumbra and develop our strategy so that we are in the best position possible for
ASC and FSGP. We plan to spend all of April, May, and June testing Penumbra in race
configuration with our newly selected race crew so that the team is able to operate
as smoothly as possible come race-week.
In addition to work on “Penny”, we have begun allocating some members of the team
to early design work for Penumbra’s successor. While the 2019 World Solar
Challenge is a long way off, we have started defining some of our high-level goals and
timelines so that after this summer we can pivot fully to focus on Project 15.
It is an exciting time for our program and we are so thankful to have all of you to
support us on our journey. Without the generous support of our partners and
community, it would be impossible to achieve the goals we have set for ourselves.
Stay tuned to our social media for information on this summer’s races as well as our
annual SunRun Outreach tour!

Mechanical Division
Jeremy Rurup
As usual, the Mechanical Division has been keeping quite busy! Right now, we have a lot going on
with both Penumbra (P14) and P15. Since the Concept Review in the middle of February, our
Aerodynamics Team has been creating variations of models to put through Star CCM+, our virtual
wind tunnel. Currently, it’s all about finding what features work and what features don’t. Though
the aeroshell is far from completion, we are still able to do all of our systems level planning. We
have been working out requirements and weight estimates and been trying to figure out what
needs to be mounted where.
On Penumbra, we are still in the process of getting her ready for the American Solar Challenge
this summer! The team has already made a couple trips up Delta to make composite parts. New,
carbon fiber seats have been made, and they are some of the best composite parts the team has
ever manufactured! Once padding and trim are added, the new seats will be installed on Penumbra. Furthermore, we have been working to build a new battery box for Penumbra. The box itself
was made up at Delta. Additionally, all of the parts for the batteries have been cut by American
Waterjet Cutting, and are now in Ames, ready to be assembled. Can’t thank them enough for helping us out, once again! Hopefully, this will give the Electrical Division plenty of testing time.
In the coming months, we will be continuing to plan out the details of P15, both big and small.
Furthermore, we still need to hammer out Penumbra fixes and touch-ups. Most of the major projects are addressed, and we are hoping to get a lot of testing time in this spring. Be sure to look
for us on the roads around Ames!

Electrical Division
Aaron Ramsey
The Electrical team has been extremely busy this semester. Penumbra’s electrical system required extensive revisions to meet the regulations for the American Solar Challenge. We’ve been
doing the detailed design work to take the revisions from concept to reality. Most of the design
work is being carried out by newer members
who didn’t have the opportunity to contribute to Penumbra’s original design. The
amount work that’s gotten done this semester along with the amount of learning is truly
incredible. At this point we’ve received all of
the hardware to verify the designs and we’ll
be testing that hardware for the remainder of
the semester. While this detailed design
work has been happening, we’ve also been
working on some of the principal design
work for the next car. We learned a lot from
racing Penumbra in the Bridgestone World
Solar Challenge and we’re looking forward to
implementing that new knowledge in the
next project.

Systems Division
Andrew Mallek
Much of this month has been a balance between P15 and P14 discussions. The corporate design
review has helped to generate a lot of beneficial insight to the concept design decision of our next
car. As a team, we spent a lot of time defining design elements such as practicality and efficiency.
And to no surprise, it is determining the balance between these two that will ultimately drive the
direction which we choose to pursue. the WSC 2019 regulations are just as important. They will
further help to define the design constraints for P15. Our team anticipates that these regulations
will be released sometime mid-summer of this year.
The systems division has also been utilizing this time of the semester to prepare for road testing
Penumbra. Strategy is going to be an enormous facet of the upcoming rayce. In order to have an
exceptional strategy, we must know the true performance of Penumbra after adaptations. What
better way to test Penumbra than to cruise around Ames?
But, we can’t just cruise. Each drive will have a purpose, a distinguished start/end destination,
and have the appropriate data taken. Some days will be for dynamics testing. Another for efficiency. The weather, traffic, and other factors will be noted to have a truly prepared strategy.
Driving around Ames will serve as a great strategy resource, but it’ll also prepare our newly
selected rayce crew. Even crew members must be rayce ready, and this’ll be the best way to
practice, just short of doing a mock rayce. This can be as simple as staying focused in long,
uneventful car rides or as large as a broken component needing to be fixed. Everyone has been
assigned a role which they will know inside and out.

Business Division
Kennedy Fischer
The business division is in full rayce mode. Rayce logistics, outreach, and marketing have kept
the team moving quickly. There’s much that goes into a rayce outside of Penumbra. Housing,
food, and outreach are just a few things the business division have focused on. Nobody wants a
hungry rayce crew!
Outreach director, Makenzie Klima, has made a tremendous effort on behalf of PrISUm to connect
with as much of the community as possible. Immediately following spring break, PrISUm is in full
outreach mode. PrISUm members will be giving a presentation to the ISU Alumni Association,
doing a workshop at Hilton Coliseum for middle and high school students, and visiting the
Twisted Vine Brewery of W. Des Moines (family friendly) all in one week!
The business division has been developing a marketing
and recruiting plan. This has become a large part of the
organization’s move from an engineering club to
operating like a small business. Recruiting young
business students helps not only PrISUm move forward,
but the students get hands on experience with a large
project. Of course, this large project would not be
possible without the incredible support of our partners,
Iowa State, and the PrISUm family.

PrISUm Member Spotlight
Smeet Mistry
Mechanical Engineering, Co-Project Director
When and why did you join PrISUm?
I joined PrISUm during my first week of freshman year. It seemed like an organization where I
could make a real difference and one where I could get involved right from the beginning as a
freshman.
What is your role in the organization?
My role is Project Director. The way I see my role is that I'm here to enable the rest of the team to
do their jobs. I remove the obstacles so that the rest of the team can focus on changing the
paradigm and building the car. Whether that be by providing high level direction, strategy,
building connections internally and externally, or getting my hands dirty.
What is the best part about PrISUm?
Seeing everyone from different backgrounds and communities coming together to achieve a common
goal, especially when that common goal is changing the paradigm of transportation, that's just really
cool to be a part of.

Bryan Kalkhoff
Computer Engineering, Electrical Team
When and why did you join PrISUm?
This is my 4th semester on PrISUm. I joined because I wanted to learn how to apply what I was
learning in the classroom to the real world.
What is your role in the organization?
I design and build software/hardware for the car. As of late, I’ve been working on making a new
compute modules and revamping the Battery Protection System.
What is the best part about PrISUm?
The people. It’s awesome to have a club that has older member who teach you everything that they’ve
learned. This could be something small like a trick to reduce the size of a board, or as big as how to
create embedded software.

Stetsen Greinter
Mechanical Engineering, Mechanical Team
When and why did you join PrISUm?
I joined as a junior in the fall of 2017. I had friends in the organization prior, and they convinced
me to get out of the classroom and learn to apply the things we learn hands on.
What is your role in the organization?
I am a member of the structures team. We’ve been ensuring Penumbra meets regulations for
ASC, and are preparing for P15’s frame.
What is the best part about PrISUm?
The best thing about PrISUm is building a real car. That’s a unique part of PrISUm. How many college
students can say they have built a full size car, from nothing to Australia?

Thank You to Our Partners
Premier

Platinum

Gold

Silver

Bronze
TPI Composites, Deluxe Machine and MFG, Central Iowa Machine Inc., Iowa Space Grant
Consortium, Evan Stumpges, George White—Ames, HNI HON Allsteel, Ciras, Iowa State
University—Extension and Outreach, Joe and LuAnn Meyers, Polynt Composites, Pratt &
Whitney

Cardinal
Airtech, AirexBaltekBanova, Grimm Brothers, DOW, Engineering Student Council, Molex,
Vectorply, Bodycote, Sinned Customs, Caterpillar, Arnold Motor Supply, PPG,
Rapid Reproductions, RE:3D, Digi-Key, Triumph of Ag Expo and Mid-American Energy

Community
Bittele, Apps4Rent, Liberty Anodizing, Workiva, National Electronic Alloys, Linear
Technology, VMware Foundation, Sevde Self Storage, Gorilla Glue, Current Ways,
Douglas and Muriel Gifford, Steven and Lynn Goode, Charley Klima, Edward Cramer, Paul
Gates and Marie Franchett, Dale and Judith Van Zante, Denny’s Vents and Things, Alan
Johnson, Mr. Timothy Lass, Mr. Douglas and Mrs. Susan Maass, Mr. Jeffrey McClenathan,
John Dunn, Gary and Connie Kent, Eric Weflen, Margo Works, Mike Kiester, Jeff Benz
(The Solar Consultants), Sandra Widmar, Charles Kiester, William and Sonya Burtnett,
Dee Dreeszen, Eric and Ann Wilson, West Ames Hy-Vee, Vicor, Ronald and Jane
Brownlee, Convestro, Elizabeth Hunter, Jill and Dan Mallek, Marian Houseman, Susan
Wiegand, Michael Gorman, Steven and Christine Tubbs, Linda and Dave Swift, Mark
Hermann, Hagie Manufacturing Company, and John Nolan

