
Hydropower

Research Question

How do different water flows change the power and the 
speed of a water wheel?

Data Analysis/Results

Methodology
• Construct the water wheel
• Pour streams of different water strengths over the water 

wheel
• Record the water flow
• Adjust wheel as needed

Interpretation/Conclusions

My hypothesis was that the stronger the water flows, the 
faster the wheel will turn but if the water force is too 
strong, it will break the wheel.

Source Time Amount String Length Wheel durability

Pitcher (1 Gal.) 8.91 secs. 5 cups 30 in. Strong

Hose (No filter) 9.69 secs. 16 cups 30 in. Weak

Hose (sweep setting) 4.40 secs. 1 ½ cups 30 in. Terrible

Hose (soft was) 5.50 secs. 3 ½ cups 30 in. Weak



Introduction
Hydropower is a very useful and helpful source of energy and is even great for the environment. This project looks at how hydropower works 
and if there are downs to water wheels. A small model of a water wheel was made to show how water is very powerful. Different water 
pressures were used (IV) to change the speed and agility of the wheel (DV). The goal of this was to see how strong the water pressure must be 
to be the most effective and fastest. My hypothesis was that the stronger the water flows, the faster the wheel will turn but if the water force 
is too strong, it will break the wheel. I didn't have any problems with the project except that the wheel kept bending after a few rounds of 
testing. So, I had to fix the wheel a lot which affected the results. Something that could be done in the future is to make the wheel stronger for 
better results like using a thicker or stronger metal. The problem is that we use a lot of electricity, and it often is very bad for the environment, 
but hydropower is helpful for the environment and doesn’t pollute. In my experiment I saw that the wheel moved with even just a little bit of 
water, but it was at a lower speed.

Hydropower is one of the oldest and largest sources of renewable energy. Hydraulic power is when the power of water streams generates 
mechanical energy. Hydropower has been used in the past for over a thousand years.

Hydropower in the past has been used to move water wheels and to do work that humans didn’t want to do. The Greeks are the earliest 
known civilization to use hydropower for moving water wheels for grinding flour. Hydropower was also used to run mills for farmers. The U.S. 
has used hydropower since the late 1800’s.

We use hydropower for many things in our everyday life now. As of right now in the U.S., hydropower is making about 31.5% of our renewable 
energy. Until 2019, hydraulic power was the United States largest source of renewable energy. Many things are powered by a dam or stream, 
and it creates a lot of mechanical energy that doesn’t pollute very much. Overall, hydropower is a very good source of energy and is great for 
the environment.



Question/Problem and Predictions

Question: How do different water flows change the power and the speed of a water wheel?

Hypothesis: I predict that the stronger the water flows, the faster the wheel will turn but if it's too strong the wheel will break.



Investigative Methods and Procedure

Variables:

Independent Variable: The amount of 
water being used to move the 
water wheel

Dependent Variable: The speed and 
agility of the wheel

Materials:

Aluminum pie plate; 9”
Scissors
Permanent marker
Ruler
Drill; 3/8” drill bit
Nylon spacer; 3/8” inner 
diameter, 3/8” thick
Epoxy glue
Scotch tape
Wood dowel; 5/16” wide, 2ft 
long
Plastic bucket with removable 
handle
Cotton string; 30” long piece
Medal nut
Measuring cup

Procedure:

Build a small model of a water wheel
Find different water flows; kitchen faucet, bathtub, 
garden hose, etc.
Test the agility and how fast the wheel works.
Record what water flow is being used, how much 
water it takes to wind up the string, and how long it 
took



Results and Data Visualization

Source Time Amount String Length Wheel durability

Pitcher (1 Gal.) 8.91 secs. 5 cups 30 in. Strong

Hose (No filter) 9.69 secs. 16 cups 30 in. Weak

Hose (sweep setting) 4.40 secs. 1 ½ cups 30 in. Terrible

Hose (soft was) 5.50 secs. 3 ½ cups 30 in. Weak



Discussion and Interpretation

The durability of the wheel was complicated. If the water was too strong it would bend 
the wheel and it wouldn’t move any more. There were a lot of times during the testing 
where I had to stop the water and fix the wheel, or the wheel would go slower because 
the water didn’t have as much surface area to hit/move.



Implications and Ideas for Future Research

Conclusion: My hypothesis was that the stronger the water flows, the faster the wheel will turn but if the water force is too strong, it will break 
the wheel.

I didn't have any problems with the project except that the wheel kept bending after a few rounds of testing. So, I had to fix the wheel a lot 
which affected the results. Something that could be done in the future is to make the wheel stronger for better results like using a thicker or 
stronger metal.

The problem is that we use a lot of electricity, and it often is very bad for the environment, but hydropower is helpful for the environment and 
doesn’t pollute.



References

• https://www.sciencebuddies.org/science-fair-projects/project-ideas/Energy_p021/energy-power/using-hydropower-to-lift-a-load

• History of Hydropower | Department of Energy

• History - National Hydropower Association

• Hydropower Basics | Department of Energy

• Hydropower explained - U.S. Energy Information Administration (EIA)

https://www.sciencebuddies.org/science-fair-projects/project-ideas/Energy_p021/energy-power/using-hydropower-to-lift-a-load
https://www.energy.gov/eere/water/history-hydropower
https://www.hydro.org/about/history/
https://www.energy.gov/eere/water/hydropower-basics
https://www.eia.gov/energyexplained/hydropower/

