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The Principles



















_ Electricity produced by the turbine

Cp =
P Total Energy Available in the Wind



Betz Limit

Maximum mechanical
efficiency 59.3%
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Calculation Example

Given Information

Rotor Diameter D = 126 [m] & Power Coefficient Cp = 0.483 atv = 10 [m s~ 1]

Gather Useful Values

2
p = 1.23 [kgm™3] Arotor = T (1/,%126)" = 12469 [m?]

Vavg = 10 [ms™']

Calculate Potential

Pying = /o * 1.23[kg m™3] x 12469[m?] * 103[m3 s3] = 7.7 [MW]




Calculation Example

Calculate Potential

Ping = Y/, * 1.23[kg m™3] x 12469[m?] » 103[m3 s3] = 7.7 [MW]

Calculate Actual Power

Proa = 7.7 [MW] * 0.483 = 3.7 [MW]




Calculation Example: Wind turbine in Denmark

Given Information

Nominal Capacity = 5.07 [GW] & Energy Yield = 14.13 [TWh]

Calculate Capacity Factor
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Global Perspective

Given Information

Global Energy Yield= 960 [TWhyear™']  Global Population= 7.5 * 10°[person]

Other Units

Eciobaiviela = 960 [TWh year™1] « 1/7.5 . 109 [person—1] « 1/365 [year day 1]

EGiobatvieta = 351 [Wh person™'day ']




Global Perspective
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World’s Electricity Demand 2040 : 4.2 [TW]



vy \
4
~
\

Thank you for your attention! \O’i\




