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Aerodynamic Load Analysis for IMW HAWT Blade According to

IEC61400-1
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Abstract @ To assure the structural integrity for the hub and low speed shaft (LSS) of the drive
train, it 1s necesséry to obtain the ultimate aerodynamic loads acting on the wind turbine blade.
The aim of this study is to predict the time histories of 3 forces and 3 moments at the hub and
the LSS based on the design load case of the IEC 61400-1. From the calculated results most of the
load components have rotor revolution frequency whereas thrust and torque of the LSS show blade
- passage frequency. It turns out that the EWM wind condition involves the maximum ultimate loads
at both hub and LSS of the horizontal axis wind turbine.
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Table 1. Extreme wind condition

Wind o Corresponding
Condition Speci fication value
EW  |Extreme Wind speed Model Vool =525m/s
T e s V. ), =39.375m/s
s et i Gust Vsiso = 11.605m/ s
reme Operating Gus V. = 8.704m/s
8,50 =1 5499°
EDC  [Extreme Direction Change .
8,50 =+ 41.245
ECG Extreme Coherent Gust V=27m/s
ECO Extreme Coherent gust with Direction 9,,=60"
change ’
WS Extreme Wind Shear V(z,t) =25.258Tm/ 4
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Table 2. Design load cases
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Table 3. Main parameter of HAWT

parameter value
Diameter (m) 60.6
Number of blade 3
Rated power (MY) 1
Rated wind speed(m/s) 12
Hub height(m) 70
RPM 26.7
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Table 4. Calculated loads for DLC

MAX MiIN
Fx 176.3kN[EWMso] ~34.7kN[EDCs}
Fy 32.26kN[EOGo1] -82.92kN[ EWMso]
Fz 328.6kN{EWMn ] 233kN[EWMs0)

Hub

Mx 980.2kN-m[EWMo1 ] —292.2kN-m[ EWSH]

My 2335kN~-m{EWMzo] —496.1kN-m[EDCss]

Mz 0.459kN-m[EWMso] | —97.95kN-m[EWMs]]

Thrust 575.5kN{EWMsc} —29.31kN[EOGs0]

Fy 237.2kN[ECD] ~-225.6kN[ECG]
Fz 230N[ECD] -224,1N[ECD]
LSS
Torquel 2110KN-m[EWMso] |  —103.6kN-m[EOGso]
My 1046kN-m]ECD] -1092kN-m[EWSy}
Mz 1097kN-m[ECD] —1084kN-m[EWSy]
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