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About the Team

Fig. 1: Left to Right: Abigail Jawali, Thomas Kebede, Scott McComb (Advisor), Hailin Truman, Alexis
Lee, Timothy Jou, Whittaker Grant, Joseph Nwizugbo, Nigel Barnett, Eric Nguyen, Daniel Sung,
Emily Batig, Dr. Alain Semet (Mentor) Not Pictured: Lucien Freemesser, Erin Clothier, Max Welliver,
Maya Peña, Teddie Blahous

The RAHS Green energy team consists of 16 active highschool students attending
Raisbeck Aviation High School in Tukwila Washington. We have two regular mentors,
Alain Semet and Scott McComb (Advisor). Our co-captains include Alexis Lee (10),
Hailin Truman (10), Joseph Nwizgubo (12) and Nigel Barnett (12). This will be our
team's second year competing in the Solar Car Challenge. We will be competing with
our car La Cucaracha. Our team's website can be found at rahsgreenenergy.com.
This contains blog posts written by various members of our team throughout the
entire building and testing process of our solar car.
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Planning
Covid-19 resulted in much of our team having to adapt to the stay-at-home-order in
order to continue to progress. To do this, we decided to focus more on educating our
team remotely by developing a 1o-week onboarding curriculum for new members.
This included topics that were fundamental to building a solar car. Throughout this
curriculum, new members were also able to join in on our various sub-team groups
to determine what they wanted to work on once completing the curriculum. In
addition, many of these sub-groups hosted various extra Zoom meetings to further
educate all team members and continue progressing. Covid-19 also resulted in our
team losing access to our shop with the stay-at-home order as well as the closing of
school. To ensure that we could continue to progress, we moved our car and all other
essential items to our mentor, Alain Semet’s garage. Once safe to do so, our team
both individually and in small groups would work on the car.

Fig. 2: Lexi prepared take home kits for team members to use during curriculum lessons about
circuitry
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Fig. 3: Team members adapt to new covid environment by hosting weekly check-in meetings,
along with various project specific meetings held throughout the year

Fig. 4 Hailin, Lexi, and mentor Alain Semet review electrical schematic

4

Fig. 5 Erin’s notes for telemetry meeting to discuss progress and brainstorm next steps
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Design
At the beginning of the design process, our team split up into subgroups such as
electrical, mechanical, and structural, with heavy cross-team coordination, in order
to streamline the design process. We designated team members with more
experience in the different areas as team leads who worked together to integrate
each part of the car. As more of the car was completed, these groups started to
combine until everyone was working on areas of the car that needed further
development. Throughout the design process, we relied on prototyping and software
programs, such as Siemens Star CCM for aerodynamics or AutoCAD for electrical
drawings, to produce designs with a high level of confidence.

Fig. 6 Models of the car being tested for aerodynamics using Star CCM

6

Fig. 7 Joseph, the tallest member of our team, sits in our prototype cockpit also referred to as the
‘mock-pit’ by the team

Fig. 8 SymLow with blue shapes representing areas where static pressure is more than 0. This
tells the location of high-pressure zones on the car

Fig. 9 Eric constructing a dynamometer to be used to find the torque produced by the car’s hub
motor wheels

7

CAD
The car’s chassis, suspension, and other structural members were first designed
using Autodesk Inventor CAD software. Using software for the initial design helped
us to make sure the separate components would fit together. We iterated through
several different designs, taking into account factors such as structural integrity and
our manufacturing capabilities, before deciding on a final design for our car.

Fig. 10 CAD design of car without solar panels or aerodynamic shell
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Fig. 11 CAD designs with aerodynamic shell

Fig. 12 Front, side, and bottom views of early car designs without cockpit
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Fig. 13 Four different options for car layout
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Fundraising
Funding for the car was provided by the RAHS PTSA and personal donations given as
a result of team outreach in the form of letters, emails, and a donation link on our
team website. Each student was responsible for reaching out to at least ten people
for donations in order to help fund their trip to Texas and help supplement the
team’s fundraising goal of $25,000. This year, team members also gave
presentations to sponsors and community members in an effort to expand outreach
into the RAHS community and meet fundraising goals.

Fig. 14 Ethan, Ali, Joseph, Lexi, Hailin, and Nigel give sponsors from Raisbeck Engineering and
Galvin Flying an opportunity to get up close and personal with solar cars past and present
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Fig. 15 Team members present work to the Royal Aeronautical Society
Front row (left to right): Lauren, Ali, Ethan, Max, Maya
Back row (left to right): Nigel, Joseph, Jeremy, Jon, Nick, Alex
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Construction
With the decision to construct a new car with a catamaran design, we had a lot of
various electrical and structural construction that had to be completed. To do this,
we ensured to have everyone active in construction. To ensure a faster car for the
2020- 2021 race, we have brought our attention to the basic materials we use to
build the car. As a team, we decided to build the entire frame out of steel because of
ease of manufacturing, and a composite solar frame due to its great strength to
weight ratios.

Fig. 16 Hailin builds frame of car

Fig. 17 Painted frame of car with suspension, steering, and seat assemblies installed.
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Fig. 18 Battery in progress: cells have been connected and BMS leads have been attached to each
row of cells. Battery is wrapped in heat-protective tape

Fig. 19 Emily and Lucien solder bypass diodes to solar panel
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Fig. 20 Lexi works on constructing the main electrical board

Fig. 21 Timothy making some final connections to main electrical board
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Fig. 22 Teddie building and attaching carbon fiber frame for solar panels

Fig. 23 Hailin and Dr. Semet putting together the rear fairing

16

Testing
Testing is essential in order to ensure our solar car is safe and reliable. It is also
crucial to develop our strategy when competing. We tested at various stages of
construction in order to ensure that all parts of our car and data systems were
working properly. When first starting, we tested in front of our team mentor Alain
Semet’s driveway. Once we had further developed our design and structural build,
we tested in our school’s parking lot as well as the roads near our school. We
practiced slalom testing as well as gaining miles on our car to test various systems.
We also reached out to Paccar and received access to test on their track which
allowed us to test under more similar conditions to that of in the actual competition.

Fig. 24 Day 1 of testing: putting miles on the car
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Fig. 25 Day 2 of testing: practicing the slalom

Fig. 26 Day 2 of testing: driving on the road
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Fig. 27 Day 3 of testing: doing laps at PACCAR Technical Center
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Analysis
Data acquisition, strategy, and analysis have become an integral part of our team’s
success. This season, we have developed a system that collects data from sensors on
the car, uploads the data to online servers, and displays the data on Grafana
dashboards for teams members to monitor live. We have also collected data
throughout our design process by prototyping and using tools such as a
dynamometer. Lastly, we have been refining our models of power input and output
to determine optimum performance conditions.

Fig. 28 Abigail, Timothy, and Eric monitoring the live data while other team members test drive the
car in a parking lot behind RAHS
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Fig. 29 Erin testing three different MPPT options using older solar cells

Fig. 30 Erin working on Grafana dashboards to more easily analyze live data as it comes in, both
while testing and racing
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Fig. 31 Raw data hosted in a mySQL database, before it gets passed into Grafana for visualization

Fig. 32 An early iteration of the C++ code that parses and uploads data from sensors on the car to
the mySQL database online
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Final Stages
With the solar car challenge soon approaching, we are working to finalize our design
as well as strategy. We plan to test to ensure that our team drivers have practice and
are ready to drive in the solar car challenge. We also plan to put decals as well as our
team sponsor logos onto our car. In addition, we are working on constructing a
mount for our solar array.

Fig. 33 Our solar array attached to our car’s frame
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