
Quad chart 
Engineering Problem & Objectives
- Creating ways that everyday people can create 
their own renewable energy
- Help in the mission to reduce the carbon footprint 
- Using price efficient and easy accessible objects to 
create a prototype 
- Opening the door for people that don't have access 
to energy can start to make their own energy

Data Analysis & Results

 Project Design 
- With the use of pvc pipe, magnets, and copper 
wire there is the ability to make enough voltage to 
light up multiple LED lights
- This voltage is achieved by moving the prototype 
in multiple ways so that the magnets crossed the 
copper wire making electricity  

Interpretation & Conclusions
- In conclusion I was able to to successfully create 
voltage with my prototype and test to find out the 
best prototype and the most efficient movement for 
my prototype. Along with that I used price efficient 
and easy accessible products to create the energy.



Introduction 
Background information on renewable energy

Renewable energy is any type of energy that 
can be made without exhausting natural resources 
like fossil fuels. There are many ways to create a 
renewable energy many of them being wind and 
water turbines, solar panels and kinetic energy. For 
this particular project kinetic energy is used to 
create the energy needed. It can be described as 
any motion. Every motion has potential energy in it 
and that is what kinetic energy it. The way of using 
it is transferring the potential energy into useful 
energy.

Background information on creating kinetic 
energy by the prototype 

Kinetic energy is created when potential 
energy is released and moved into motion by 
gravity and elastic forces. In this prototype the 
potential energy is created when a magnet is run by 
a copper wire, which is a conductor of electricity 
and is able to hold and move energy. When 
connecting a voltmeter to either end of the copper 
wire where there is a negative and positive current 
you are able to get measurements of voltage that 
was produced by the potential energy.



Materials 

The materials need to build this prototype are as followed 

- PVC pipe 
- Copper wire 
- Neodymium Disc magnets 
- Ceramic magnets 
- End covers 
- Electrical time 
- Cotton insulation 

The materials needed for me to test the prototype
- Voltmeter 
- LED lights 
- Bread board 
- Alligator clips 
- Camera 



Prototypes 
 
All of the 
prototypes had the 
same build the 
main difference 
between the 
prototypes was the 
use of different 
and/or  more 
magnets.

In this picture is shows 
what testing the prototype 
for voltage looks like. It 
shows the pvc pipe with the 
copper wires attached to a 
voltmeter by alligator clips.

In this picture you can see 
the prototype being tested. 
It also is showing voltage 
being made from the 
motion of the prototype.



Testing prototypes 

In this picture the prototype is 
connected to a breadboard with 
LEDs attacked by alligator clips. This 
shows the testing for the LEDs

In this picture it shows a positive test 
with the light shining in the LED lights 
during testing.



Question and problem prediction 

Question- What are the 
best ways that everyday 
people can create their 
own renewable energy 
with things at home?

One of the problem I was trying to solve 
was the problem of our carbon footprint as 
humans in a small but significant way.

Another problem I was trying to solve was 
to create an easy and cheap way to create 
energy with renewable energy.



Investigative methods and procedures 
Criteria - the prototype will create energy by the motion of shaking or moving.
What variables you must test to see if it meets the criteria- 

- The movement at which the prototype must move at to create energy 
- What movement works best with the prototype 
- How to convert the energy into the voltage needed to light an LED light 
- Test to see if the prototype will even create energy and if so which is the best prototype 

Constraints- Won't create enough energy, the amount of storage for the energy and the types of storage, 
movement might stop so the energy production will not be consistent 



Results and data visualization
test Prototype 1(volts) Prototype 2(volts) Prototype 3(volts)

1 .345 .765 .679

2 .234 .680 .837

3 .346 .792 .686

4 .320 .712 .825

In this graph it shows 
how the prototype 
created an alternating 
current of voltage. It 
shows the highs and 
lows of the best 
prototype 

This graph shows the 
difference of voltages 
between the different 
prototypes. What made 
the prototypes different 
is the amount and types 
of magnets used when 
testing

Motion1 (volts) Motion 
2

(volts) Motion  
3

(volts) Motion 
4 

(volts)

Test low high low high low high low high

1 0 .856 .352 .680 .330 .819 .175 .560

2 0 .878 .265 .642 .465 .811 .221 .661

3 0 .375 .160 .678 .316 .768 .169 .581

4 0 .566 .349 .904 .204 .715 .358 .843



test Movement 1(volts) Movement 2 (volts) Movement 3 (volts)

1 .981 .652 .678

2 .893 .761 .561

3 .801 .754 .550

4 .792 .739 .621

This graph shows the 
testing of the best 
prototype and how 
each movement 
affected the amount 
of voltage produced 

The movements the were used in this project were based off of movements that you use 
in your everyday life.

- Movement 1- shaking 
- Movement 2- jumping 
- Movement 3- running 

Results and data visualization



Graphs 

This graph goes to show how prototype 
three was able to produce the most 
energy 

This graph shows how movement one 
was able to move fast enough to to 
produce the most energy 



Discussion and interpretation 
Renewable energy is made in many ways some being solar, turbine or a form of kinetic energy. In 

my project I tried to create renewable energy through the use of kinetic energy. Kinetic energy comes in 
many forms, but for me I was taking the form of movement of shaking and turning it into a usable 
renewable resource. When testing my project I tested different strengths of magnets that ran through the 
pipes, some being stronger than others and some being a mixture of magnets. With that I was able to find 
the best magnets and what motion was best to go along with it. Which was shown in the graphs.

With my data I was able to support my hypothesis by being able to create energy with the renewable 
energy source of kinetic energy while moving and shaking. I can prove this by the use of the voltmeter that 
I used that was able to show me exactly how much voltage was being created. After finding the voltage I 
was able to use it and make it so that an LED light was able to light up.

During my project there were a couple errors that came up. One being the transformation of energy 
from AC (alternating current) to a current that was able to light up a LED light. We fixed it by directly 
hooking it up to the prototype which didn't keep the light consistent bright but it did keep the light on.The 
second error was not wrapping the copper wire enough to get a high voltage level. Which could be easily 
fixed by wrapping it a couple more times.



Implications and ideas for further research 

To Further research, a jewel thief 
could be used to enhance the the 
voltage that is coming through from the 
prototype.

Another way this could be taken 
further is the prototype could be made 
smaller or bigger making it more 
portable or making it produce more 
energy 

This prototype can be implemented into 
the real world by being used as a flashlights, a 
phone charger and just to be used to power 
LED light bulb. How this possible is it an easy 
and cheap way to make you own energy on 
the go and/ or when you need it.
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