


QUESTION   

What is the effect of blade shape  on the amount of current produced 
by a wind turbine?

If a wind turbine has curved (paddle curve) blades, then it will produce 
the most current, because the curve creates lift to push the blades.

HYPOTHESIS



INDEPENDENT variable 

Wind turbine blade shape

DEPENDENT variable 

Current produced (milliamps)

CONTROL variable 

Wind speed/angle/distance (from turbine), blade pitch, circuit, blade length

PROJECT VARIABLES  



MATERIALS   

1. A 1-1 ½ in. diameter wooden post
2. A paper towel roll
3. A DC motor
4. A zip tie
5. A poster board
6. 4 toothpicks (per blade shape)
7. A flat surface (a large piece of wood or cardboard)
8. Wind source
9. Positive and negative wires

10. Multimeter
11. Hot glue/ Hot Glue gun
12. Scissors
13. A drill
14. A soldering iron
15. Pencil and paper
16. timer



PROCEDURES 

First, you have to build the wind turbine and main setup  
❖  Lay your flat surface (wood or cardboard) on the floor or a large table.

❖ Using hot glue and the zip tie, attach the wooden post inside the paper towel roll. To do this, bend the top 
of the paper towel roll into a cone shape to fit around the post. Then use the zip tie to secure the shape and 
position of the paper towel roll while you glue. (make sure to leave about 2 inches on the bottom of the  
paper towel roll of the wooden post)

❖ Next secure the structure to the flat surface by cutting the bottom handoff of the paper towel roll into 
strips (Make sure to leave them attached!), bending the strips back, and gluing them to the flat surface 
(see image).

❖  Have an adult solder the positive and negative wires to your DC motor and a resistor to the wires



❖ Hot glue the DC motor to the wooden post

❖  Get your wind source (a hair dryer or fan) and secure it to your flat surface about 1 foot away from the 
turbine.

❖

 Then build the wind turbine blades

❖ Cut your blade shape out of a piece of poster board 

❖ Cut a piece of dowel rod about ¼ in. 

❖ Have an adult Drill a hole through the center of the dowel rod the size of the motor shaft.

❖ Drill 4 holes 90 degrees apart from each other on the side of the dowel rod for the toothpicks

❖ Glue the toothpicks in the 4 holes



❖ Use a sharp blade to separate the poster board for the toothpicks to go through {see picture} (Be Careful!)

❖ Slide the blades onto the toothpicks and glue them at a 45 degree angle

❖ Repeat theses steps for each blade shape

Now complete the tests

❖ Connect the multimeter to each side of the resistor

❖ Slide one of the hubs onto the motor shaft

❖ Get a pencil and paper

❖ Have someone turn on the timer and the wind source



❖ Write down the readings on the multimeter at 5 second intervals for 1 min.

❖ Average the 12 readings

❖ Repeat for every blade shape each trial



Current produced (milliamps)  VS  Wind turbine blade shape
Blade 
Shape

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Average

Straight 
Edge 

118.6 130.7 136.1 137.6 140.2 132.6

Curved 
Edge

121.9 128.1 137.5 132.3 133.3 130.6

Curved 
(Paddle)

125.9 127.2 137.7 139.1 139.2 133.8





Data analysis
1. What observations can I make about this data set?

● The data from the 1st and second trials is lower.
● The curved edge blade produced the most current in the majority of the tests.
● The data points from trials 3 and 4 were highest.

2. What pattern can I find in this data set?
● The paddle curved blade produced the most current

3. What odd things do I detect in this data set?
● During some trials, the flat edge blade produced more current than the curved edge blade when I expected the 

flat edge blade to perform the worst.
4. How has this data set changed overtime?

● During trials 1 and 2, the blades did not produce as much current as in trials 3, 4, and 5.



5. What could be the cause of these results?
● As stated in my hypothesis the (paddle) curved blade shape creates lift which might be the cause of that blade 

shape producing the most current. The curved blades also had more surface area which could have had an 
influence on the results.

● As for the blades performing better over time, that could have been due to the fact that after trials 1 and 2 the 
wind source and motor had time to warm up.

6. How do these results compare with similar studies?
● In my research I discovered that curved blade shapes are the most widely used and were proven in other tests 

to produce more current so, I would say that my test results lined up with similar studies.
7. What are the implications of these results?

● If studies continue to prove that curved blades work the best to produce the most current then, wind farms will 
start to use curved blades more often.



Closing

 In my experiment, I tested different wind turbine blade shapes to see which one produced 
the most current. I made a different hub for each blade shape, installed each of them on the 
motor hub and turned on the wind source to see how much current they would produce. 
My hypothesis was that the curved (paddle curved) blade shape would produce the most 
current because that shape creates lift. My data shows that the curved (paddle curved) 
blades produced the most current followed by the curved edge blades and lastly the flat 
edge blades. Therefore, my hypothesis was supported by my experiment.



Reflection
 I thought this experiment went well and was worth the time.  The experiment went 
mostly as planned, though I believe that I should have made the width of all the blade 
shapes the same. If I were to do this experiment I would start with using poster board as 
the building material for my blades and I would be more careful about the blade width. I 
would also let the hair dryer and motor run for a couple minutes before starting testing, 
allowing them to warm up. My experiment benefits all those looking to build or buy a 
home wind turbines and combined with other experiments like it, could benefit wind farms 
looking to get the most out of their turbines.
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