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WIND TURBINE INVESTIGATIONS 
 

Introduction 

If you wish to transform the energy in the wind into electricity, you want machines that do this 

as efficiently as possible – at least, within your cost limits. 

Many factors contribute to the efficiency of wind turbines. Some factors you can test with the 

STELR wind energy kit.  

Here is what is in the kit. 

 

The videos and worksheets in this series investigate: 

1. what is the best angle for the turbine blades 

2. what is the best number of blades, and 

3. what is the best length of blade to use 
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What will happen? 

Lee has the STELR wind energy student kit so she will perform the investigations for you. 

In each activity, Lee investigates the effect that different combinations of blades has on the 

voltage output of the STELR wind turbine. The set up for the circuit she uses for all three 

investigations is shown in Figure 1. 

Note how she attaches blades to the hub of the wind turbine and turns them to change the 

angle of each blade to the direction of the wind.  

 

 

 

 

Figure 1. The equipment set up and its circuit diagram 

The equipment Lee uses: 

• STELR mini testing station 

• 1 x STELR multimeter 

• Sets of blades, red, blue and yellow 

• Turbine hub 

• STELR model wind turbine 

• Connecting leads  

• High-speed electric fan  

• Tape measure  

• STELR hub protractor 
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Test 1: Angle of Blades Investigation 
Watch the video below and answer the following questions. 

 

STELR Wind Turbine Investigations Part 1: Best Blade Angle 

https://youtu.be/hHbnzLWba0o 

Inquiry Question 

What is the best angle for the blades on a wind turbine hub that produces the biggest 

voltage? 

Hypothesis 

Before you start, predict what you think will happen to the power delivered by the model wind 

turbine as you change the angle of the blades. Explain why you think this. 

 

 

 

Part A – Testing with two blades at 45o. 

Lee uses two red blades. They are 15 cm long. She makes sure the blades are tight in the 

hub of the turbine and are both at 45o to the face of the hub, like those in Figure 2 on the 

next page. 

She secures the STELR wind turbine to the retort stand and makes sure that the hub is fitted 

tightly in the correct socket of the hub. 

 

https://youtu.be/hHbnzLWba0o
https://youtu.be/hHbnzLWba0o
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Figure 2. These blades have been set into the hub at the same angle (45⁰). 

 

 

Figure 3. Using the STELR protractor to set the blade angle 

 

She sets up the circuit as shown in Figure 1 on page 5. 
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She places the high-speed fan on the bench so that the 

front of the fan is 50 cm from the front of the hub on the 

wind turbine. 

Lee does not change the distance between the fan 

and the turbine over the course of the experiments. 

Lee then turns the fan onto the highest speed setting. 

Results 
The results are recorded in Table 1 below. 

Angle of turbine blades Voltage produced (V) 

0o 0 

15o 3.2 

30o 2.1 

45o 1.2 

60o 0.8 

90o 0 

 
Draw a graph of the voltage produced at different angles of the blades 
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Discussion  
What do you think would have happened to the voltage produced by the turbine if the fan 

had been set at the medium setting instead of the high setting?  

 

 

Question 1 

Was the prediction you made at the start of this experiment correct? Were you surprised with 

the results for this model turbine? Suggest a reason why the prediction was or was not 

correct. 

 

 

 

Question 2 

Identify at least two sources of error for this experiment, which would help account for any 

differences in the results.  

 

 

 

Question 3 

List the variables that Lee kept the same as she performed the investigation. 

 

 

Conclusion 

What is your answer to the inquiry question?   

What is the best angle for the blades on a wind turbine hub to produce the highest voltage? 
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Test 2: Blade Length Investigation 
Watch the next video below and answer the following questions. 

 

STELR Wind Turbine Investigations Part 2: Best Blade Length 

https://youtu.be/1TpaT3T_UqE 

Inquiry Question 

Which blade length, of the three lengths supplied, delivers the biggest voltage for the STELR 

wind turbine generator? 

Hypothesis 

What blade length do you think will give the biggest voltage? Why? 

Results 

Draw a graph of Lee’s results on the graph grid below. 

Blade colour Blade length (cm) Voltage produced (V) 

Yellow 7.5 2.2 

Blue 10.0 1.7 

Red 15.0 1.2 

 

 

  

https://youtu.be/1TpaT3T_UqE
https://youtu.be/1TpaT3T_UqE
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Question 1 

How reliable do you think Lee’s results are? Discuss. 

 

 

 

Question 2 

Did your findings surprise you? Can you suggest an explanation for what you discovered? 

 

 

 

Conclusion 

Of the three lengths supplied, what is the best blade length for the STELR model wind 

turbine when using the fan? 
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Test 3: Number of Blades Investigation 
Watch the video below and answer the following questions. 

 

STELR Wind Turbine Investigations Part 3 Best Number of Blades 

https://youtu.be/6C6D2czMXMY 

 

Introduction 

In this activity, Lee investigates the effect that different numbers of blades has on the voltage 

produced by the STELR wind turbine.  

Inquiry Questions 

1. What voltage can be delivered by a STELR wind turbine with 6 blades? 

2. What is the relationship between the number of blades on the STELR wind turbine 

and the voltage it delivers? 

3. How many blades give the greatest voltage? 

Hypothesis 

Before you start, predict what you think will happen to the power delivered by the model wind 

turbine as you change the number of blades. Explain why you think this. 

 

 

Part A – Testing with six blades: 

Lee makes sure the six blades are tight in the hub of the turbine and are all at 45⁰ to the face 

of the hub, like those in Figure 2 below. She sets up the equipment, turns on the fan and 

notes the voltage on the multimeter. 

Figure 2. These blades have been set into the hub at the same angle (45⁰).  

https://youtu.be/6C6D2czMXMY
https://youtu.be/6C6D2czMXMY
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Part B – Testing with other numbers of blades: 

Lee next tries different numbers of blades in the hub. First, she uses the red blades set at 

45o. She then tried blue blades at 45o and then yellow blades at 45o. 

Results 

Table 2: Voltage produced by the wind turbine with different numbers of red and blue blades. 

Draw a graph of Lee’s results, using different colours for the different blades, on the graph 

grid below. 

 

Number of 

red blades 

Voltage (V) 

red blades 

Number of 

blue blades 

Voltage (V) 

blue blades 

Number of 

yellow 

blades 

Voltage (V) 

yellow 

blades 

0 0 0 0 0 0 

2 2.2 2 1.3 2 2.2 

3 2.4 3 1.9 3 3.1 

4 2.5 4 1.5 4 2.6 

6 2.7 6 1.5 6 2.9 

8 2.4 8 1.8 8 2.8 

12 2.3 10 1.5 10 2.9 

  12 1.8 12 2.8 
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Discussion Questions 

Question 1 

Was the prediction you made at the start of this experiment correct? Were you surprised with 

the results in Part B for this model turbine? Suggest a reason why your prediction was or 

was not correct. 

 

 

 

Question 2 

List the variables that were kept the same as Lee performed each investigation.  

 

 

Question 3 

Do you think the results would have been the same if the set of blades had been shorter 

than the sets Lee used in this experiment? Discuss.  

 

 

Question 4 

Do you think the results would have been the same if the blades had been set at different 

angles to the angle used in this experiment? Discuss.  

 

 

Question 5 

Suggest two reasons why large wind turbines usually have three blades.  
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Conclusion 
What are your answers to the three inquiry questions?   

1. What voltage can be delivered by a STELR model wind turbine operating with six 

blades?  

 

2. What is the relationship between the number of blades on the STELR model wind 

turbine and the voltage it delivers? 

 

 

3. How many blades give the greatest voltage?  
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Unexpected results? 
The wind produced by fans is not at the same speed everywhere in front of the fan.  

Fans produce a swirling stream of air. 

The stream of air moves faster in the middle and slower at the edges. This is like water in a 

river. It moves faster in the middle of the river where the water is deeper. The water at the 

edge is shallower and moves slower. 

These diagrams use different colours to show the speed of air in front of a STELR fan in two 

planes: vertical and horizontal. 

 

 
 
The diagrams show that shows that the tips of longer STELR blades are affected by slow 
moving air when they are placed 50 cm in front of the fan. All of the shorter yellow blades are 
in fast moving air. 
 
This is why scientists use wind tunnels to test their wind turbines.  

Air speed versus distance in front of the fan as viewed from 

the side (in a vertical plane). 

Air speed versus distance in front of the fan as viewed from 

above (in a horizontal plane). 

Speed of the air measured in m/s 



YouTube  >  STELR Project Facebook  >  STELR australiascience.tv  >  STELR Project

STELR Wind Energy — Curriculum Resources

stelr.org.au/stelr-modules/wind-energy
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Students from South Oakleigh College (VIC) using the STELR Wind Energy kit
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