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Abstract
My hypothesis was proven incorrect because I thought the largest blade 

length would do the best job at creating wind energy. My research was on what 
wind turbines are and how you can build your own. Wind turbine blades catch the 
wind, making them spin and create electricity. This experiment focused on which 
blade length will do the best job at creating wind energy.  The smallest blade 
length made the most energy! I tested three different blade lengths, 6 in., 9 in., 
and 12 in. In my experiment, I set up my fan 12 inches away from the wind turbine, 
put the fan onto the max level, and started my five minute timer. Every minute I 
recorded the volts on the multimeter. I repeated this for three trials for each blade 
length. In each trial, the smallest blade length did the best job at creating wind 
energy producing the highest maximum output and the highest average output. 



Big Question

What blade length will 
create the most energy 
from the wind?



Hypothesis

My hypothesis is that the longer blade length will create the most energy because 
of the fact that it will be able to catch more wind. The shorter blade length will not 
create the most energy because it will not have as much space to catch the wind.



Materials

● Cardboard
● Motor
● Wires
● Hot glue gun (With glue) 
● Multimeter
● Fan
● Paper and pencil
● Protractor
● Notebook



Procedures 
Take your cardstock, ruler, and pencil, and begin to draw out the blades. You will make two 
twelve inch blades that are 1 and ¼  inches wide. Next, draw out two 9 inch. blades that are 1 
and ¼  inches wide. Finally, make two 6 inch blades, that are 1 and ¼  inches wide. 
Then you should have six blades. Next, you cut out the blades. Measure halfway between the 
blade, and draw a line, then you measure halfway width wise, and make a dot. After that you 
are going to bend the blades to have a motion when it Spins. Take a ruler, and put it diagonal 
from the left tip down to the middle right side. Then 
bend the blade. Then you are going to switch sides and repeat
this step.  After, you are going to copy this with the rest of the 
blades. Attach the blades to each other. You are going to need 
a hot glue gun at this point. When you attach them, they 
should be able to form a right angle on each side. The blades 
should be perpendicular to each other. 



Procedures 

Once you have done this, make a base that is 20 inches long by 10 inches 
wide and three quarters inches thick for your cardboard stand. After you do 
that, add the stand onto the base by making a hole. You will need the help 
of an adult for this. Make sure that the hole is a circle that the base can 
stand in. Then, make sure there is a hole for your wires to go through at the 
top of the pole/base. Then, use the hot glue gun to glue the motor holder to 
the stand. Once you have done this, you are going to attach the motor’s leads to the multimeter. Make sure that 
the red lead is with the red cord on the multimeter, and the black with the black. After you have done all these 
steps, you can begin taking data. Grab a notebook or something that you can write notes on. Get out a pencil as 
well. Get a fan, and turn it to the highest speed. Place fan 14 inches away from the wind turbine. Have a 22 
degree angle. DO NOT CHANGE THE SPEED. You don’t want to then add in a variable. Once you have figured 
that out, you can turn on your fan. Put on a timer, and throughout the experiment, DO NOT CHANGE THE TIMER. 
Watch the multimeter carefully, and try to find the most amount of energy. 



Volts Measured by Blade Length
Blade length I minute 2 minutes 3 minutes 4 minutes 5 minutes    Max

6 in. 1.41 v 1.40 v 1.39 v 1.39 v 1.38 v 1.46 v

9 in. 1.06 v 1.06 v 1.07 v 1.07 v 1.06 v 1.08 v

   12 in. 0.40 v 0.38 v 0.40 v 0.39 v 0.41 v 0.43 v

Blade length 1 min 2 min 3 min 4 min 5 min Max

6 in. 1.43 v 1.40 v 1.39 v 1.40 v 1.40 v 1.43 v

9 in. 1.02 v 1.04 v 1.03 v 1.04 v 1.04 v 1.12 v

12 in. 0.41 v 0.40 v 0.40 v 0.42 v 0.40 v 0.44 v

Blade length 1 min 2 min 3 min 4 min 5 min Max

6 in. 1.40 v 1.42 v 1.40 v 1.38  v 1.41 v 1.45 v

9 in. 1.03 v 1.01 v 1.02 v 1.02 v 1.01 v 1.07 v

12 in. 0.40 v 0.37 v 0.39 v 0.38 v 0.39 v 0.42 v

Trial 1

Trial 3

Trial 2





Results

When I finished with all three of my tests, I noticed that the smallest blade length 
did the overall best job of creating wind energy. In the first test, I found out that the 
smallest blade length did the best job, and had 1.46 volts as the max. In the 
second test, the smallest (6 in.) blade length did the best job again. This time 
however, the max was 1.43 volts. And finally, the last test gave me the same 
results as the first two tests. The smallest blade length did the best job again, this 
time with 1.45 volts for the max.



Conclusions 
When I did my experiment, my results showed me that the smallest blade length does the best job at creating 
wind energy. When I did all of my experiments, it was to find that the smallest blade length did the best job every 
time. I also found that my hypothesis was proven incorrect. I said that I thought that the longest blade length 
would do the best job. However, my results show that the smallest blade length is really the one that does the 
best job at creating wind energy because after doing all my tests, I got the conclusion that the wind turbine that 
does the best job at creating wind energy is the smallest one because in the first test, it made as the max 
1.46 volts, on the second test, it dropped down to a 1.43 volts, and in the final test it went up to 1.45 volts. 
The other two lengths did not get close to the same scores, meaning that the smallest blade length did the 
best job. I think that if I was to change two things, it would be the speed of the wind, and the type of material 
used for the blades. When I did my experiment, my wind speed was at the max level, three. I think it would 
be interesting to see what happens to the output after testing level one and two out. My hypothesis is that 
since less wind is blowing, there is not going to be as much volts for the output. I also would change the 
material because if I were to use anything that weighed more than the cardstock I used, then I think that 
there would be less wind energy created. However, if I was able to find anything that is lighter than 
cardstock, or about the same weight, then I would have gotten a slightly bigger amount of wind energy than 
the cardstock.



Research

● The majority of wind turbines fall into two categories. The first is the horizontal axis turbine. The 
second  is the vertical axis turbine. For my wind turbines I will be making the horizontal axis wind 
turbines.

○ How Do Wind Turbines Work? | Department of Energy
● How a wind turbine works: The blades are made from a lightweight material and are designed to 

fully capture its energy. They can be as long as 60 meters each. The blades are attached to the 
wind turbine through the hub which is coupled to the low-speed shaft. The gearbox raises the speed 
over 100 times and transfers it to the high-speed shaft. The high-speed shaft rotates up to 1500 
revolutions per minute and is connected to a generator. The generator converts the kinetic energy 
into electricity. A source of energy that is easier to transport and use.

● How does a wind turbine work? | Sustainability - ACCIONA 
○ Gear and Wheels Part 1   

https://www.energy.gov/eere/wind/how-do-wind-turbines-work
https://www.youtube.com/watch?v=DILJJwsFl3w
https://www.youtube.com/watch?v=D_i3PJIYtuY
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