Solar Challenge

Introduction
After 10 years of holding KidWind Challenges, we have decided to
broaden our offerings to explore solar. Our trial solar challenge events
in 2018 and 2019 were so much fun we are now allowing all sites to
offer a solar device design challenge. Check the website to see if one is
offered near you! We strongly believe this component will motivate new
and different students to engage with renewable energy.
Teams that enter this challenge need to construct a solar powered
device and bring it to a Solar Device Design Challenge. Think model
house, ferris wheel, phone charging tree, machine, car — whatever
you want! Judges will examine your device, see if it works, and ask
you questions about your design and process. Your solar device will
be evaluated on your thoughtful, creative, and resourceful design,
the innovation and complexity of your circuitry, your reflections on
the construction process, and what you may have learned about solar
power. If there are no solar challenges near you, upload your details to
the Online Challenge and see if you are selected as a monthly winner!
This challenge has borrowed ideas from Jr. Solar Sprint, Green
Dollhouse Challenge, Solar Decathlon and the REcharge Labs
Solar House Challenge. Thanks to everyone for their imagination
and creativity.
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Participation Checklist
There are two ways you can participate in a KidWind Challenge: Online
or at an KidWind Challenge Event.

KidWind Solar Challenge Online

☐☐ Explore solar devicess on the Online Challenge.
☐☐ Get some solar building gear.
☐☐ Think about what you want to build.
☐☐ Build and refine your solar device.
☐☐ Troubleshoot your solar device.
☐☐ Collect some data about your device.
☐☐ Upload information about your device and your team to the

Who Has to Show Up?
To be eligible for the competition,
all members of your team must be
present on the competition day.
We require one adult for every ten
students who attend.
Exceptions include:
→→ Some of your team members are
unable to attend because of a
scheduling conflict with a school
sanctioned trip.
→→ A team member cannot attend
due to illness or family crisis.

Online Challenge.

☐☐ Wait to see if you are the monthly winner.
KidWind Solar Challenge Event

☐☐ See if there is a KidWind Challenge Event nearby that has a
solar competition.

☐☐ Find a coach and form a team.
☐☐ Is there is a KidWind Challenge workshop nearby? Send
your coach!

☐☐ Get some solar building gear.
☐☐ Think about what you want to build.
☐☐ Build and refine your solar device.
☐☐ Troubleshoot your solar device.
☐☐ Collect some data about your device to share with judges

Where to Get Gear to Build
Your Solar Device
What you need to build your solar
device depends on what you are
trying to construct. At a minimum
you will need solar panels. You will
also want other components, like
motors, lights, and wires, to make
your device. All of the gear you
will need can be found on the Gear
page of the KidWind website!

(notebook, video, etc).

☐☐ Fill out your Solar Project Profile Form
☐☐ Get to an Event Challenge and have fun!
What do I bring to the Challenge?

☐☐ Solar Device
☐☐ Solar Project Profile Form
☐☐ Extra parts, just in case
☐☐ Tools, just in case
☐☐ Pen/pencil

☐☐ Snacks
☐☐ Water bottle
☐☐ Extra documentation

Solar Challenge Divisions
There are two divisions:
→→ 4th to 8th grade
→→ 9th to 12th grade

for the judges (poster,
notebook, photos)
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Solar Device Rules
Building Guidelines
1. Size
Your solar device and all accessories must fit in a 1-meter cube.
Simply having a bigger device will not boost your score. You will want
to make sure you leave some space (maybe 10 to 20 cm) around the
edges of your device.

2. Materials
You can use anything to construct your device. We are especially
fond of repurposing found items like old dollhouses, model cars, and
recycled materials. Remember that resourceful and responsible use
of materials is considered during the judging process.
Pre-manufactured circuits or circuitry kits are allowed (little bits, snap
circuits, etc), but will be noted in the judging process.

3. Solar Panels
You can use solar panels from any company and you can use any
number of solar panels, but only use solar panels that are 6V or
below and produce less than 1.1A. If you combine solar panels in
parallel or series, please make sure that you are not producing more
than 12V at 2.2 amps in any configuration.

Safety First!!!
→→ Yes, you’re dealing with
electricity...so be careful.
→→ Learn a thing or two about
circuitry before diving into
building your solar device!
→→ Watch out for short circuits!
→→ Carefully check that each of your
loads are properly connected to
the power source before turning
your device on.
→→ Use the proper solar panels for
your solar device.
→→ High voltage alone is not going to
make a light bulb brighter, it will,
in fact, more likely blow it up.
We may disqualify your solar device
if it is judged to be potentially
dangerous. Send us a photo of your
circuit if you’re unsure if it is safe.

Extension Activities

→→ Not sure how combining solar panels affects voltage and current?
A solar panel is basically a DC power source. If you combine
panels in series, you will increase the voltage they can provide. If
you combine them in parallel, you increase the available current
they can provide.

High school students might consider
constructing a solar panel to learn
the chemistry and physics of how a
solar panel works. Learn more about
these challenging projects here:

4. Accessory Loads & Power Storage

→→ Build a Solar Panel Kit

You can use any load to make your device interesting. These can include
LEDs, incandescent bulbs, motors, and capacitors. These do not have
to be new items; you can dissect and scrounge things from all sorts of
places. We love cutting up old holiday bulb strings and finding parts in
old electronic devices. The key to using items that you find is to be sure
they can be powered by the solar panels that you are using.

→→ Build a Solar Panel Kit #2

Pre-manufactured circuits or circuitry kits are allowed (little bits, snap
circuits, etc), but will be noted in the judging process.

→→ UW Build a Solar Panel Info
→→ Video Solar Cell Construction

Local judges have the final
call for safety. If you’re not
sure about something, send a
photo to info@kidwind.org
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5. Microcontrollers

Important:
Bigger does not mean better! You
do not get more points for more
solar panels or more power output.
It is all about design, creativity and
the functionality of what you have
constructed.

We think integrating a microcontroller into your solar device is
awesome - but it is not easy!
Microcontrollers are small computers that you can program to make
things happen in your solar device, like turning a light when it gets dark
or making an elevator go up and down when you press a button. Some
examples of microcontrollers include Makey-Makey, the microbit,
Hummingbird Robotics, Arduinos and the lilypad.
The microcontrollers can be externally powered using a battery or plug
— or for super serious bonus points, it can be powered by the sun, too.
NOTE: This could be very difficult!

Resources

6. Budget

Some resources to learn
about energy:

There are no budgetary restrictions for the Solar Device Challenge,
but keep in mind that resourceful and responsible use of materials is
considered during the judging process. As we said before, we love to
see materials that have been reclaimed.

→→ PHET Electricity Simulations -The simple DC circuit ones are
the great.
→→ Combining Solar Panels
→→ NeoK12 Solar Engergy
→→ Go SEEK: Solar Energy Eco
Knowledge

7. Wiring Diagram
As a part of the judging and reporting process, we ask all teams to
provide a wiring diagram. This will help the judges understand what
you were trying to do with your solar device.
Use the Wiring Diagram template located in the appendix to detail
all the electrical parts of your solar device such as solar panels, loads,
switches, etc. You may either bring this form to the judges, or use it as a
starter to create a more formal and detailed wiring diagram.

8. Solar Panel Placement
You can attach your solar panels directly to whatever solar device you
have created or get a little more creative and flexible with your panels.
You could create a solar panel bank that is not attached to your device
but can power it with an attached wire or a solar panel bank that is
movable so that it can pivot and capture the most direct sunlight.
Please note that all of your components should still fit within the 1
meter cube. You should also be careful that any elevated solar panels
are far enough away from the overhead light bank that they will not
overheat or become damaged.

While this challenge is focused around solar photovoltaic
energy (PV - converting sunlight to electricity) you are more
than welcome to integrate solar thermal and other solar
construction concepts into your design that you can show off
to your judges. This could definitely show the judges you know
your stuff when it comes to solar power!
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Solar Testing Guidelines
We hope to provide a similar solar testing experience for all teams. If
we have access to natural sunshine we will use that!
If it is a cloudy or rainy day, we will use an artificial lighting bank to
test your solar array. Typically, this array will utilize a bank of 80-100W
incandescent, halogen or xenon light bulbs that we can shine on your
solar panels. This light array will be positioned 1 meter directly above
the table.
At some testing sites we may rotate the lighting bank 180 degrees
to simulate sunrise to sunset to see how your solar device performs.
At some locations we may also test to see if you have any storage
embedded in your solar device. For this test the judges may turn the
lights off and see if your device still functions.
Please check with your event organizer for specifics about your event’s
solar device testing protocol.
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How Your Solar Device Will be Tested and Evaluated
At KidWind Challenges that include a Solar Device event, teams can expect to be evaluated on the following criteria:
Circuit Design & Functionality, Inspiration & Creativity, Aesthetics & Materials, Knowledge about Solar Power.

35%

25%

25%

15%

Circuit Design & Functionality

Inspiration & Creativity

Aesthetics & Materials

Knowledge about
Solar Power

These criteria will be assessed during your interview with the judges. Please keep in mind that judging forms and
categories may be different at your local event. Your local organizer will share details of how your solar device will be
evaluated prior to your event.

Circuit Design & Functionality (35%)
One of the hardest parts of building your solar device is to build a
solar powered circuit that works reliably. At the meeting with the
judges, your device will be examined to see how the circuit diagram
and design you provided on your Solar Project Profile form match
up with your actual circuits. The judges will also use this time to test
your device out in either the sun or under a solar lamps array to see
how well it works.
Teams may want to share additional documentation with the judges
to help showcase the design process and their knowledge of solar
energy science. It is up to each team to determine how they want to
document this part of their project. In the past we have seen:

We plan celebrate your hard
work in many ways. This might
involve recognizing excellence in
the following areas:
→→ Aesthetics
→→ Computer Aided Design
→→ Design Process
→→ Documentation
→→ Economics
→→ Electrification
→→ Hand Sketching

→→ Short reports

→→ PowerPoints

→→ Innovation

→→ Engineer’s notebooks

→→ Science fair poster boards

→→ Interior Design

→→ Videos (max of 4 minutes)

→→ Journaling

Questions the judges might ask, including:
→→ How many loads do you have?
→→ What types of loads do
you have?
→→ Did you have to change your
loads to work with solar?

→→ Are you solar panels in series
or parallel?
→→ What do the terms voltage,
current and power mean in
relation to solar PV?

→→ What changes have you made
to your circuits over time?

→→ Do you have any switches in
your device? Did you make
them?

→→ How do you feel about your
circuit diagram? Does it
match your circuit?

→→ Do you know the kinds of
solar panels you used?

→→ How much power do your
solar panels produce?

→→ Lighting Design
→→ Lighting Performance
→→ Local Resources
→→ Photovoltaic Integration
→→ Playability
→→ Re-use
→→ Realism
→→ Research Resource Sharing

→→ Do you have any storage in
your system?
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Inspiration & Creativity (25%)

Knowledge about Solar Power (15%)

We really want you to think about the big picture for your
solar challenge. Help us to understand why this construction
is important and relevant to you, and be as creative as you can
in your design and build. You may decide to take a new twist
on an old item like a cell phone charger or solar car, or you
may decide to invent something totally new, like a scale model
of a solar powered tree house or a way to help rural villages
generate light! Think big! If you cannot get your inspiration to
work perfectly that is okay – the judges will appreciate your
inspiration and effort.

Along your journey of building a solar
powered device, we hope you are learning
how solar energy works and its importance
to our energy future. During your interview,
judges may ask you questions to check this
understanding.

→→ Did you have an inspiration for your design? What was it?

→→ How many models did you make?
→→ In what ways is your design innovative or special?
→→ How much time did you spend designing?
→→ How did you capture your design process? Do you have
drawings or a notebook?

→→ How might we use solar energy to power
our society?
→→ What are the challenges and benefits of a
solar powered world?

Questions the judges might ask you include:

→→ Were you trying to solve a problem or just make
something cool?

Judges might ask the following questions:

→→ What is the difference between solar
thermal and solar PV?
→→ What are the differences between the
various types of solar panels?
→→ What careers are related to
solar power?
See the Big 10 Renewable Energy
Questions for more guidance on what
questions to be thinking about!

Aesthetics & Materials (25%)
This is where the rubber meets the road. We can all think up cool ideas in our heads — the key is can we build them? The
judges will want to see how much care you have used in building your device. Judges will also be looking for teams that
use recycled materials — they love that. In the solar challenge, it isn’t the team that uses the most solar panels or builds
the biggest device that will impress the judges. What will most impress the judges are devices that showcase the team’s
inspiration, are well constructed, and function!
As they examine your device, judges will be considering
the following questions:
→→ Is the device well built?
→→ Did they take their time building the device?
→→ Is it neat and tidy?
→→ What materials did they use?
→→ Where did they get their materials?

The judges might ask you the following questions:
→→ What are you most proud of in your device?
→→ What was the hardest part of your device to
get working?
→→ How would you change your device if you had
more time?
→→ What things would you like to learn more about?

→→ Did they try using a microcontroller?
→→ How much time did they spend constructing
their device?
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