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Aim < RE,
Wind conditions are highly variable on all sites
Good aerodynamic blade design can handle highly variable conditions

Power curve measurement show stable results for a wide variety of conditions
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Rotor Aerodynamics
Variable Site Conditions

Wind Shear

Turbulence intensity
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All sites show varying wind
conditions

Turbine design needs to
account for this.



Rotor Aerodynamics < RE/
Influence of profile properties :
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historic profile - 7~%---%= current REpower profile

lift coefficient over angle of attack

Lift = p/2 Ac, v/?

REpowers philosophy is to
have a sufficient angle
margin to stall.
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Rotor Aerodynamics
Airfoil characteristics
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no shear

section A-A

lift coefficient over angle of attack

Upa= U
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Rotor Aerodynamics <§ REDOWES
Airfoil characteristics — shear influence
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Rotor Aerodynamics

Airfoil characteristics — roughness influence

section A-A
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influence of roughness on lift
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Rotor Aerodynamics < RE(
Stall power and aerodynamic safety factor |

____________ vl  shortchord .~ 1| REpower design
(slender blade design)

Lift = p/2 Ac, v/?
A = f(...,chord)

Chord

Profile Thickness

Contamination Sensitivity

Stall Power

o

Loads




Rotor Aerodynamics
Stall power and aerodynamic safety factor

Mechanical rotorpower against wind at nominal
rotorspeed and design blade set angle
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For high performance under varying conditions

REpower blades are designed with high Aerodynamic Safety Factors
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Rotor Aerodynamics GRE,D ower
Aerodynamic safety factors Systems

g |

™ Wind turbine using REpower blade design
(no stall effects seen)
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Power Curve Measurements %WRE;E. W
Power curve verification reference list .

i,

Model Number Number Ratio
of of EMAEF/GAEP
measured [%6]
GL Garrad Hassan measurements Prebaimn s

Standard 5 2 98.9%
MDDz Lo

4 Standard 6 2 99.2%
/ min / max results
NII? 6.1 - --::3,.2'1

& Standard 2 2 101.9%
MMz o g
4 Standard 8 8

MW Plus Option 1 1 100.9%

min [ max results
26.4 - 106.8

Evolution 6 5

Standard 1 1

M 100.0%
min [/ max resuks
W Evolution 6 5 582 - 1021

. Standard ] 3 100.4%
I#No+
j/[ Standard 1 1 100.9%

min [ max results

Standard 1 1 101.2%

min [ max results

n's — n'a
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Power Curve Measurements
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Summary < RE,

Wind conditions are highly variable on all sites
Good aerodynamic blade design can handle highly variable conditions

Power curve measurement show stable results for a wide variety of conditions
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