
Renewable EnergyRenewable Energy



WIND POWER SYSTEMS



POWER IN THE WIND

In S.I. units; Pw is the power in the wind (watts); ρ is the air density (kg/m3) (at
15◦C and 1 atm, ρ = 1.225 kg/m3); A is the cross-sectional area through which
the wind passes (m2); and v = windspeed normal to A (m/s) (a useful conversion:
1 m/s = 2.237 mph).



Temperature Correction for Air Density

ideal gas lawideal gas law

where P is the absolute pressure (atm), V is the volume (m3), n is the mass
(mol), R is the ideal gas constant = 8.2056 × 10−5 m3 · atm · K−1 · mol−1, and
T is the absolute temperature (K)  where K = ◦C + 273 15T is the absolute temperature (K), where K = ◦C + 273.15.

Find the density of air at 1 atm and 30◦C (86◦F)

M W  t d f  th  l l  i ht f th   ( / l)  Ai 8  / lM.W. stand for the molecular weight of the gas (g/mol), Air=28.97 g/mol



Density of Dry Air at a Pressure of 
1 Atmosphere



Altitude Correction for Air Density



 Find the air density (a), at 15◦C (288.15 K), at an elevation of 2000 m (6562 ft). Then (b) 
find it assuming an air temperature of 5◦C at 2000 mfind it assuming an air temperature of 5◦C at 2000 m.





IMPACT OF TOWER HEIGHT



MAXIMUM ROTOR EFFICIENCY



tip-speed ratio




