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Time Frame: Standards: High School 

2-3 50 minute periods Math: 
 Analyze functions using different 

representations 

 Understand the concept of a function 

and use function notation 

Writing 
 Produce clear and coherent writing 

in which the development, 

organization, and style are 

appropriate to task, purpose, and 

audience 

Objectives: 

 Students will be able to compare tip speeds of a SkyStream 3.7 with the rated 

speed of the same turbine.   

 Students will be able to discover blade speeds at various lengths (intervals) from 

the hub to the tip. 

 Students will be able to create a table to show the change in speeds at the different 

intervals of length from the hub. 

 Students will discover that maximum blade speed is at the tip.  Students will verify 

that maximum tip speed is at full radius. 

 Students will be able to write and illustrate an article that describes the difference 

in speed at the various intervals addressed in the assignment.  

Background Information: 

 Maximum tip speed for a SkySteam 3.7 is 216 ft/s or 66 m/s.  

 Rated speed for a SkyStream 3.7 is 50-330 rpm – turbine rpm (how fast blades 

turn) 

 The student needs to understand that the RPM is equivalent to how many times a 

blade will go around in one minute.  

 Tip speed is the speed at the end of the blade (radius) 

 Students will have to understand how to average something - RPM/obtain average 

over time 

 RPM is at tip speed  

 Diameter of a SkyStream 3.7 is 3.72 M – they will need to find radius 

 To go from m/s to mph, multiply by 2.23 
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Materials: 

 Yardstick (with a wooden handle on the end of the yardstick) so students can see 

how a blade turns around the hub – unless you happen to have a hub with a blade 

on it to show the students 

 Paper/pencil 

 Excel/graph paper 

 Table for keeping track of tip speed at different intervals of length 

 

Procedure: 

 Tip speed ) )=   

 Go to the data – obtain average RPM of ten minutes 

 Take the formula and find the m/s at full radius the average RPM 

 Was it within the operating range per rated speed? 

 Look at the speed of the blade at different lengths – take the same formula but use 

half the radius (look at intervals used on example table).  

 Create a table to show the RPM at different lengths (look at example table). 

 Is the speed of the blade the same at different intervals? 

 At what distance from the hub is the blade going the fastest? (discover that the 

maximum tip speed is at full r (radius)) 

 Compare the manufactures maximum tip speed (mmts) to the tip speed that you 

calculated at the average RPM the turbine was going 

 Compare the average RPM to the manufacturers rated speed RPM 

 Compare the average rated speed  and the max tip speed. 

 How many RPM can you go above the manufacturers rated speed and still be equal 

to or less than max speed? (could introduce inequalities here) 

Assessment: 

 If the tip speed was at 52 m/s what would be the maximum rate of speed? 

 Can you verify that the maximum tip speed will not be exceeded? 

 Hypothesize whether maximum tip speed changes at different RPM’s? 

 Analyze this data and what relevant information you can conclude? 

 After completing the assignment students will analyze their data and write an 

illustrated report that addresses the difference in speed at the various intervals 

addressed in the assignment. 
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Additional Content: 

Extension – how far would the blade go in ½ sec – ¼ sec – ¾ sec – this and the yardstick 

will become a representation of a unit circle that will begin the discussion of radians.  The 

blade would become unit 1 (instead of 1.86m) – radians per second to be a measure of 

velocity in the unit circle – sin – cos – tan discussion of the unit circle 

 

References: 

http://wind-for-schools.caesenergy.org/wind-for-schools/Welcome.html 

http://coen.boisestate.edu/WindEnergy/WfS/TeacherResources 
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