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Time Frame:     Standards:  High School – Algebra I or II 

Minimum of 2 -50 min periods  Analyze functions using different 

representations 

 Understand the concept of a function 

and use function notation 

Objectives: 

Students will be able to calculate wind power.  Power=1/2 AV³ as compared to the 

captured data (http://wind-for-schools.caesenergy.org/wind-for-schools/Welcome.html)  

Students will be able to graph theoretical (computed) power to actual power  

Background Information: 

 Understand the coordinate plane, Windswept area, circumference of a circle, 

diameter of a circle, units all in metric – can’t have some that are standard 

multiplied by metric (dimensional analysis)  

 An anemometer measures wind speed. Wind speed can have units of mph, m/s, or 

knots. 

 A wind vane measures wind direction. Wind direction is referred to the direction 

the wind is coming from, not going to. For example a southerly wind would be 

blowing out of the south. 

 Wind power density is Rho () the constant that is substituted in the equation is 

1.225 kg/m³. The equation helps to determine the amount of power available from 

the wind. 

 Three main factors are needed to calculate wind power  

o Area of turbine’s rotor 

o Density of the air 

o Velocity of the wind 

 A Skystream turbine has erratic data under 8mph/3.5ms 

 Information on wind farms and data, (students could research this information) 

 Diameter of a Skystream 3.7 is 3.72 m – they will need to find radius 

 

 

Materials: 

 

Either captured data, or you can capture your own (http://wind-for-

schools.caesenergy.org/wind-for-schools/Welcome.html) 

Excel / plain paper/ graph paper (for those that choose to do it by hand instead of Excel) 

Wind gauges to support or refute velocity 

Or use Build An Anemometer from the NEED booklet, pg 23 

(www.need.org/needpdf/WindForSchools.pdf) 

http://wind-for-schools.caesenergy.org/wind-for-schools/Welcome.html
http://wind-for-schools.caesenergy.org/wind-for-schools/Welcome.html
http://wind-for-schools.caesenergy.org/wind-for-schools/Welcome.html
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Radius of a Skystream wind turbine in both standard and metric units  

 

 

Procedure: 

 Data from website and look at Power W and wind speed (metric units) 

 Build a spread sheet with actual power W and Wind speed and make a column for 

computed power 

 Determine if actual power equals theoretical (computed) power 

 Make a graph of actual power and computed power 

 Determine if the theoretical (computed) power over or under estimated actual 

power and by how much - Why? 

 Introduce the fact of precision and accuracy 

 Take out wind gauges and support or refute velocity, check swept area, are units 

the same (dimensional analysis) 

 

Assessment: 

 What instruments are used to measure the wind? 

 

 How do wind developers calculate the wind resource of the location of a wind 

farm? 

 

 What factors would one need to know to calculate the wind power density? 

 

 Why is there a discrepancy between the actual power and the theoretical power? 

 

Additional Content: 

This could lead to a trigonometry lesson about circles (sin, cos, tan) – based on the 

windswept area of the turbine – how big of a factor does it play when comparing actual to 

theoretical (computed) power. 

 

Is this systematic or random error (when comparing the actual vs. theoretical)? 

 

References: 

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

www.ocgi.okstate.edu/owpi/EducOutreach/ForTeacher/Lesson2_Basics.pdf 

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