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2020A5               (AREA, FUNCTIONS) 

Level 1: The swept area is the area of a circle with a diameter of 87m. 

𝑆𝑤𝑒𝑝𝑡 𝐴𝑟𝑒𝑎 (𝑚2) = 𝜋 ∗ (
𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟

2
)2 

𝑆𝑤𝑒𝑝𝑡 𝐴𝑟𝑒𝑎 (𝑚2) = 𝜋 ∗ (
87𝑚

2
)2 

𝑆𝑤𝑒𝑝𝑡 𝐴𝑟𝑒𝑎 (𝑚2) = 5,944.68 𝑚2  

 

Level 2: For each RPM in the function table, the tip speed is calculated as follows: 

𝑅𝑃𝑀 (
𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝑚𝑖𝑛
) ∗ 𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑜𝑓 𝑆𝑤𝑒𝑝𝑡 𝐴𝑟𝑒𝑎 (

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛
) = 𝑇𝑖𝑝 𝑆𝑝𝑒𝑒𝑑 (

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑚𝑖𝑛
) 

First convert the rotor diameter to miles: 

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑚𝑖) = 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑚) ∗ 0.00062 

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑚𝑖) = 87 (𝑚) ∗ 0.00062 

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 (𝑚𝑖) = 0.05394 

Next, convert RPM to rotations per hour. The conversion for 13 RPM is shown below: 

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝐻𝑜𝑢𝑟
=

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝑀𝑖𝑛𝑢𝑡𝑒
∗ 60 

𝑀𝑖𝑛𝑢𝑡𝑒𝑠

𝐻𝑜𝑢𝑟
 

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝐻𝑜𝑢𝑟
= 13 

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝑀𝑖𝑛𝑢𝑡𝑒
∗ 60 

𝑀𝑖𝑛𝑢𝑡𝑒𝑠

𝐻𝑜𝑢𝑟
 

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝐻𝑜𝑢𝑟
= 780 

The circumference of a circle is calculated using the following equation: 

𝐶𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 2 ∗  𝜋 ∗
𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟

2
 

Combine the conversions and the Circumference equation with the tip speed equation: 

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑠

𝐻𝑜𝑢𝑟
∗ 2 ∗  𝜋 ∗

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟

2
 (

𝑀𝑖𝑙𝑒𝑠

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛
) = 𝑇𝑖𝑝 𝑆𝑝𝑒𝑒𝑑 (

𝑀𝑖𝑙𝑒𝑠

ℎ𝑜𝑢𝑟
) 

Enter each converted RPM into the function. The calculation for 13 RPM is shown below: 

780 ∗ 2 ∗  𝜋 ∗
0.05394

2
= 𝑇𝑖𝑝 𝑆𝑝𝑒𝑒𝑑 (

𝑀𝑖𝑙𝑒𝑠

ℎ𝑜𝑢𝑟
) 

132 = 𝑇𝑖𝑝 𝑆𝑝𝑒𝑒𝑑 (𝑚𝑝ℎ) 

Repeat for each RPM. 
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RPM TIP SPEED (MPH) 

16 163 

13 132 

10 102 

8 81 

4 41 

 

Turbines at the North Findlay Wind Campus.

 


