
Delta Wind



I chose this project because…

I have been interested in how windmills make energy, but I 
knew they had a problem. How could they store energy to 
use when the wind isn’t blowing? I knew that it was a hard 
problem that made it difficult to use windmills alone. 
Windmills are important because they are an eco friendly 
energy source. A way of making them work better, would be 
better for the planet.



Wind turbines generate energy when 
wind is blowing, but how can we 

store that energy to use when the 
wind isn’t blowing?



Ideas to fix the problem/brainstorming

Wind turbines make electricity so…

1) We could use that electricity to store energy in a 
battery. A battery is an way to store electrical using 
chemicals so that we can use the energy later.

2) We use the electricity to power an electrical motor that 
lifts a weight. By lifting a weight we give the weight 
energy that we can use later.

3) We use the electricity to store energy to power a motor 
to pump water higher. We can then use it to power a 
generator by letting the water flow through a turbine.



My experiment

I decided to investigate using a weight to store energy. If I 
used enough weight it would be able to spin a generator and 
power a light when it fell. A generator is just a motor that is 
used in reverse to make electricity.
I could use gears to make the motor spin fast enough to 
power the light.
I could change the amount of weight to make the motor spin.
The weight is the independent variable in my experiment.
The time that the light works is the dependent variable.
The gears and the length of string are the same during the 
experiment so they are controlled variables.



Materials

1. Gears
2. Electric motor
3. String
4. Weights (this is what I will need to change to find what works best)
5. Pulley
6. Wires to connect motor to light
7. LED light



How does it work? 

I found that the motor I bought needs to spin 100 
times per minute to power the light. I need to use gears 
to get the motor to spin that fast. I need to use a big 
gear that the weight is wrapped around and connect it 
to a small gear connected to the motor. The big gear 
will spin slowly and the small gear will spin quickly. The 
weight needs to be heavy enough to spin the big gear 
and power the light when it falls. I built a basket so that 
I could adjust the weight.



How was it built? 
I used a weight on an string to store energy. By lifting a 
weight I can give it stored potential energy. I can let the 
weight fall. I used gears from a wood construction kit to 
make the weight spin an electric motor. I used a motor I 
bought on the internet and a LED light from a 
electronics kit I got for Christmas last year.

This is the weight 
basket. I used 
coins to adjust the 
weight.

These are the 
gears. The 
motor is 
inside. The 
pulley is used 
to lift the 
weight.



Testing My Design

1. I tested 2 different ways of winding the string to find one that 
worked.

2. It was better to wind the string around a wide post. 5mm did 
not work. 10mm did work.

3. The weight needs to be able to move the gears and spin the 
motor fast enough to power the light.

4. I added coins to the bucket to find the smallest weight that 
would make the light work. It was 125 grams. 2

 

Did not work

Worked

https://docs.google.com/file/d/1UrbhofMva4nQVL0UjhAddGl0gPx6Xzvo/preview


Results
Weight (grams) Length of time bulb illuminated (s)

51 0

75 0

100 0

125 4  (but it did flicker)

150 2.62 (but it did flicker)

175 2.2  (but it did flicker)

200 1.8  

225 1.9 

250 1.2  

275 1.05

300 1.09

325 1.20



Results

Not enough weight to move gears

Weight falls 
faster

Weight stops getting faster



Results.

1. It takes 125g of weight to make the gears turn and power 
the light. This is because of friction in the gears and in the 
motor. 

2. Between 125g and 250g the weight falls faster because the 
force gets higher that is pulling downwards.

3. 200g is the lowest weight that works without making the 
light flicker. It is the best weight to use because it makes 
the light work for the longest without flickering.

4. Above 250g the weight does not get faster because it is 
falling nearly as fast as it would without being attached to 
the gears. Gravity makes everything fall at the same speed.



Changes that could improve the design.

1. I could store more energy by making the string longer or making 
the weight bigger

2. 125g lit 1 LED light for 4 seconds
3. 1.25kg would light 10 LED lights for 4 seconds
4. 125kg would light 1 LED for an hour
5. My string is 75cm long so to power 1 light for a minute. I would 

need 11.25m of string.
6. I could waste less energy by making the gears out of metal rather 

than wood. The wood gears do not turn easily.
7. I could use a lubricant on the gears to make them turn more 

easily.
8. I could waste less energy by using ball bearings like in a fidget 

spinner to make the gears turn more easily.



Research

The purpose of my research was how to store energy to use when the wind isn’t blowing, when using wind 
turbine energy. In order do do this I had to find out about different types of energies, such as kinetic, electrical 
energy and potential energy. 

The energy in the wind turns two or three propeller- like blades around a rotor. The rotor is connected to the 
main shaft which spins a generator to create electricity. The rotor only spins when the wind is blowing.

Potential Energy is stored energy in a object because energy has been used to lift it up. If you climb a ladder to 
the top of a slide you have potential energy that you can use to slide down. Electricity is created by spinning magnets 
in a generator. Potential energy can be used to spin a generator by using gears. Kinetic energy is moving energy. So 
my experiment is to use potential energy turned into kinetic energy that is turned into electricity. 

Hydroelectric plants use potential energy, they use water that is stored in a high place and let it fall and use the 
energy to make electricity. If they have to much energy they can use the process in reverse and use the hydroelectric 
plants to store energy by pumping water up again. I used this same principle in my experiment to store the potential 
energy then turn it into electrical energy.

 
 



Conclusion
Potential energy can be used to store energy generated by renewable sources, such 
as wind, wave or solar for use at a later time Such as when the sun isn’t shining, the 

wind isn’t blowing or the waves aren’t high.

It is important to pick the right weight and gears so that energy is not wasted. If the 
weight is too heavy it will fall faster and not provide power for as long. If the weight 

is not heavy enough then it won’t spin the gears and make the light work. If the 
gears do not spin the motor fast enough it will not work. If they spin it too fast then 

energy is wasted. To store the most energy it would be best to use the biggest 
weight possible and use gears that spin the motor fast for a small movement of the 

weight.
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