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Project Ideas
● What temperature humidity level and wind speed are best for drying clothes?
● Which food molds first?
● Can other foods be used as batteries?
● Which building design will best withstand an earthquake?
● Which masks are the most effective?
● Is magic real?
● Can sound make objects levitate?
● Which plant dies faster?
● At what speed does a water balloon pop?
● Can you crush a can using air pressure?
● Which liquid evaporates faster?
● Can a balloon inflate itself?
● How does a magnet affect plant growth?
● Do some liquids freeze faster than others?
● Are there ways to stop onions making you cry?
● Are solar panels better than usual cords and outlets?
● What conditions affect plant growth direction?
● Mario Golf (Do an experiment with the game)
● Why does Newton’s Cradle stop?
● How do bugs behave after being sprayed with insecticide?
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Question/Hypothesis
Question: Are solar panels more efficient than cords and outlets at charging 
electronic devices?

Hypothesis: If I make a way to charge three devices on a sunny day using 
both solar panels and cords, then solar panels will charge the devices more 
efficiently.
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Project Titles
• The New Charge
• The Powerful Sun
• Astral Batteries
• Power Up! Solar Panels Vs. Cords
• The Power of Panels
• A Solar Solution
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Introduction / Purpose
• I was trying to solve if solar panels are more efficient than cords and 

outlets at charging electronic devices. I wanted to make a way to prove 
that solar panels can more efficiently charge electronic devices than cords 
in outlets.

• I know that solar panels can work in the sun, cannot work under 
moonlight, can work with artificial light, cannot work as efficiently on 
overcast or cloudy days, and work better when placed outside.

• This is my first time working on this topic.

This project should help people who are willing to help the 
environment charge their electronic devices without having to use a 
cord which is a nonrenewable source of electricity. 
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Variables 
The independent variables are the cords and solar 
panels. The dependent variable is the amount of 
energy they produce.
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Research
What I learned through research:
• Solar panels work with artificial light.
• Solar panels do not work under moonlight.
• Solar panels were created because a 19-year-old French

physicist discovered the photovoltaic effect and wanted to learn more
 about it.

• Batteries cannot last forever because the lithium ions inside it
 can only travel back and forth a limited number of times. A battery
 “dies” due to an electrochemical change in the anode and
 cathode that causes to stop providing electrons for the 
battery.

• Energy in a cord is stored in the battery.
• Cords were invented in 2000 by a Chinese inventor named Wen-Chin Yang. His version of the cord wasn’t 

as effective as it is today.
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Methods
• For the original prototype, I used 5 mini solar panels wired together in 

parallel.
• The solar panels were wired together using a soldering kit. The five mini 

solar panels were placed outside facing the sun with one of the panels 
being connected to the device being tested and charged. I recorded the 
device’s charge at 15 minute intervals for an hour. The results were then 
recorded on a graph.
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The original solar panel 
build. Five solar panels 
were wired together.



Procedures
1. Connect portable USB port to a parallel set of (5) 5V solar panels.
2. Set solar panels outside of the house on a sunny day.
3. Connect solar panel’s charger to iPhone at 0% battery for 1 hour, checking the device’s charge every 15 minutes
4. Check battery percentage after 15 minutes and record
5. Repeat steps 3-4 with device's cord charger connected to iPhone, once again at 0% battery
6. Check battery after every 15 minutes for an hour 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Repeat steps 1 and 2

7. Connect solar panel charger to Kindle at 0% battery for 1 hour, checking the device’s charge every 15 minutes to record battery 
percentage

8. Repeat steps 5 and 6 with Kindle
9. Repeat step 8 with Kindle normal charger

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Repeat steps 1 and 2

10. Connect solar panel charger to Nintendo Switch at 0% battery for 1 hour, checking the
device’s charge every 15 minutes to record battery percentage

11. Repeat steps 5 and 6 with Nintendo Switch
12. Repeat steps 12-13 with device’s (Nintendo Switch) normal charger
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Designs & Prototypes 
Nothing worked well with this prototype. We could barely get a charge on 
the devices, and one of them rendered a -2% charge.
The new design (a regular, much larger solar panel) proved MUCH more 
efficient than the old design. This new solar panel actually helped my tests, 
and I got much better results from it.
The old design could’ve possibly used bigger solar panels to get more 
efficient data.
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The new solar panel and 
the devices that were 
tested.



Testing & Analysis
I believe I tested adequately.
I analyzed my data by recording my results onto a graph. One graph was for 
the results conveyed by the solar panel, and the other was for the results 
conveyed by the original devices’ chargers.

● Solar panel
● iPhone and charger
● Parental supervision
● Timer/Stopwatch
● Nintendo Switch and charger
● Kindle and charger
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The original materials. 
Most of these were 
scrapped or replaced.



Results
• My prototype met my engineering goal because, 

although the cords and outlets still charged more 
than the solar panels, the solar panels still proved 
an efficient charging device.

• The solar panels came close to beating the corded 
tests. In spite of this, the solar panels still 
surpassed the Kindle’s corded charge. 
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The two graphs.



Discussion
• These results mean that, despite that the devices’ original charges beat 

the solar panels, the solar panels still proved an efficient way of charging 
electronic devices.

• One of the problems were that, on one of the tests, the solar panel was 
not directly aimed at the Sun. In the later tests, I made sure that the solar 
panel was always aimed directly at the Sun, so it could absorb as much of 
the Sun’s rays as possible. Another problem was that, on the earlier days 
of testing, the five mini solar panels did not charge well at all. These were 
later replaced by a single, large solar panel. 

• My prototype is an improvement/advancement because I was able to get 
more efficient results to support my hypothesis more than the five mini 
solar panels did.
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Conclusion
• My project turned out as expected, even if my hypothesis was not 

supported.
• The results from my experiment show that solar panels can be used as an 

efficient energy source, other than corded chargers that take up 
electricity. 

• I learned that, despite my hypothesis not being supported, solar panels 
can still be used as an alternative to cords and outlets.
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The three devices that were 
tested; a Nintendo Switch 
(left), a Kindle (middle), and 
an iPhone 8 (right).



Abstract
The purpose of this experiment was to find out if solar panels do a better job at charging three different 

electronic devices. The manipulated variable was the cords and solar panels. The dependent variable was the 
amount of energy they produce. The hypothesis was that the solar panel would charge the devices more 
efficiently.

My experimental procedure consisted of plugging in an iPhone, a Kindle, and a Nintendo Switch to a 
solar panel and their respective chargers, checking and recording their charge for an hour at 15-minute 
intervals. The sample included three items - an iPhone, a Kindle, and a Nintendo Switch. The manipulated 
variable was the cords and solar panels. The responding variable was the amount of energy they produce. To 
measure the responding variable, I looked at the devices’ charge every 15 minutes for an hour.

The results of the experiment were that the solar panel mostly charged the devices to a higher 
percentage than the cords. Some of the errors were that we initially used 5 mini solar panels glued together, 
and the sun’s position changed to a point not relative to the solar panel. My hypothesis was supported.

My findings would be useful for people who need a more eco-friendly way to charge their devices. In the 
future, I would get a single large solar panel at the start so the experiment wouldn’t take as long and find more 
efficient devices to support my hypothesis even further. 
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Safety Measures 
Very few safety measures had to be taken, due to the low severity of this project. The only safety measure 
I had to take was that I had to be careful when soldering the five mini solar panels together.
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