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Simplified Load Calculation and Structural Test
for Scale Down Model of Small Wind Turbine Blade
according to IEC 61400-2
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This study deals with simplified load calculation and structural testing for scale down model
of small wind turbine blade. First, the blade was designed and produced scale down to 0.2 ratio of initial
blade. And moments were acquired by simplified load calculation equations according to IEC 61400-2
standard. Also, structural test using weight was conducted to obtain the maximum moment. Therefore
maximum moments were compared at calculation and test.
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[Table 1] Specifications for scale down small wind turbine

Number of Blade 3
Aerodynamic Profile S-813
Rated Wind Speed 105 m/s
Rated Rotational Speed 1462 rpm

Rated Power 1.5 kW
Rated Wind Speed 105 m/s
Cut-in Wind Speed 3.2 m/s
Cut-out Wind Speed 225 m/s
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[Fig. 1] Scale down model
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[Table 2] Simplified load calculation method
Load cases Equations
AM, 5= B +”’B gRu;B
Normal operation )
AMyy =N
My ax :mbxznaYeRngB+
Yaving 20, L 3T; + f;AFr—shaff
M,B max 8/’pr zmxH (W;R)
Yaw error 4 1
gt ()
Parked | stopping | A4 ;, = %Cd/’(l‘lva)z/lm il [Fig. 3] Structural test setup
Wil’.ld 1
loading | spinning M= Ecllymxp(l o) AR
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[Table 3] Specifications of wind turbine for the simplified load calculation method

Variable name Definition Unit Value
A section area m> 0.00044
proj area projected to a plane perpendicular to the wind direction m2 0.006
B number of blades - 3
[ drag coefficient - 15

v~ shaft force on the rotor shaft at the rotor attachment point N 0.8526
I blade moment of inertia kgm?® 0.0000516
mp mass of a blade kg 0.01715

Mo maximum speed of the rotor rpm 1475
Np rotor speed at rated wind speed pm 1462
Qr rotor shaft torque at rated wind speed Nm 12.24
R radius of the rotor m 0.281

distance from the center of gravity of a blade

R, S m 0.1048

to the blade root-hub junction
Ve reference extreme wind speed m / S 50
n efficiency - 0.8
p density of air kg/m 12
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[Table 4] Load and moment about load cases

Load cases MINm]
MXB MyB
A 4.09 1.72
B 7.09
C - 1.29
stopping - 3.71
H —
spinning - 3.3
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[Fig. 4] Load— time curve
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[Fig. 5] Break region
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