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Thinking About Small Wind 

 Physics 
 Small wind turbines on roofs 
 Small wind turbine certification 
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Calculation of Wind Power 

•Power in the wind  =  k 1/2 ρ A V3 

– Effect of wind speed, V 
–Effect of swept area, A 

–Effect of air density, ρ 
–Constant for units conversion, k 
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Calculation of Wind Turbine Power 

•Power from a wind turbine = Cp k 1/2 ρ A V3 

– Effect of wind speed, V 
–Effect of rotor diameter on swept area 

A = Pi D2 / 4 
–Effect of elevation and temperature  

on air density, ρ 
– Power coefficient (efficiency),  Cp  

up to ~0.35 for small wind turbines 
(theoretical max, “Betz Limit” = 0.59) 
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Wind Turbine Power 
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Relative Size of Small Wind Turbines 
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Wind 
Machine 
Types 



Turbine Site 

Southwest Windpower 
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2077 kWh/year 
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U.S. Wind Resource Map 
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$8.5 per Watt installed 
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Portland, Oregon 
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Thunder Bay, Ontario 



University of Nebraska–Lincoln 
 

Know how. Know now. 
Lincoln, NE 



University of Nebraska–Lincoln 
 

Know how. Know now. 



University of Nebraska–Lincoln 
 

Know how. Know now. 



University of Nebraska–Lincoln 
 

Know how. Know now. 



University of Nebraska–Lincoln 
 

Know how. Know now. 



University of Nebraska–Lincoln 
 

Know how. Know now. 

Small Wind Certification Council 

http://www.smallwindcertification.org 



Public 
Deliverables 
 Consumer Label 
 Single-number ratings 

 Certificate 
 Available online to 

confirm validity 

 Summary Report 
 Summary of testing 
 Power curve 
 Annual energy curve 
 Tabulated Data 



Two Fully Certified Turbines 
Applicant Turbine Rated Annual 

Energy  
@ 5m/s 

Rated 
Sound 
Level 

Rated Power 
@ 11 m/s 

Certification 
Granted 

Bergey 
Windpower Co. 

Excel 10 13,800 kWh 42.9 dB(A) 8.9 kW 11/16/2011 

Southwest 
Windpower 

Skystream 
3.7 

3,420 kWh 41.2 dB(A) 2.1 kW 12/19/2011 



University of Nebraska–Lincoln 
 

Know how. Know now. 
31 

18 

6 

1 
2 

0 

5 

10 

15 

20 

25 

30 

35 

Under Contract Under Test CTC LPP Fully Certified 

SWCC Activity 
Updated: 24Sept2012 
 
CTC: Conditional Temporary Certification 
LPP: Limited Power Performance 
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Thank you! 
 

bioenergy.unl.edu 

Extension is a Division of the Institute of Agriculture and Natural Resources at the 
University of Nebraska–Lincoln cooperating with the Counties and the United 
States Department of Agriculture. 
 
University of Nebraska–Lincoln Extension educational programs abide with the 
nondiscrimination policies of the University of Nebraska–Lincoln and the United 
States Department of Agriculture. 
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