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Effects of Gravity in Horizontal Loaded Static Test for Wind Turbine Blade
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(Aerospace Research Institute of Materials & Processing Technology , Beijing 100076 )

Abstract Both of the attaching loads and the coupling displacements of gravity in horizontal loaded static test for

wind turbine blade is analyzed in this paper. The numerical results show that the superimposition of gravity has great

effect on the measured values, which lead to the risk of overloading the target load in some section. In order to reduce

the overloading peak value of the equivalent load ,it is suggested that the comprehensive application of optimizing in-

stallation angle of the blade and loading direction should be used based on FEM.
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Fig. 1 Max edgewise bending moment test of wind turbine blade
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Fig.2 Pressure center distribution for typical section of
wind turbine blade
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Tab.1 Load comparison of section bending moment by calculating and un—calculating the effect of gravity
BB AR AEIEE)) BB REERGEEAN  HIREHN A
L/m M,/kN'm  M/kN'm  M,/kN'm  M/kN-m BAEIAR/(©) BRI % :
0 4332.71 108.53 4727.23 79.40 23.59 9.1% -26.8
4 3742.87 107.09 4026. 19 82.94 21.63 7.6% -22.6
8 3140.83 105.50 3338.03 88.27 19.80 6.3 -16.3
13 2387.21 102.89 2501.94 94.11 17.43 4.8 -8.5
16 2024.18 99.89 2105.76 100. 56 16.01 4.0 0.7
20 1540.24 92.47 1591. 14 95.52 14.54 3.3 3.3
25 934.90 72.77 965.99 75.69 14.58 3.3 4.0
28 677.66 58.51 691.62 61.24 11.53 2.1 4.7
32 340.10 32.93 346.83 34.18 11.31 2.0 3.8
36 - - -  -1.06 - - -
F2 MEFBIRMEFT @A
Tab.2 Displacement in loading direction in case of horizontal loading condition
y FJ5 15278/ m x J 5 15278/ m
FREIHAR L/m
AN e ZIEHE ] GiplispEAl| ANFIEE ] ZIEE ) GilispEAl|
25 0.84 0.71 -15.7% 0.45 0.10 -78.5%
36 2.70 2.24 -17.2% 1.81 0.96 -46.8%
39 3.42 2.83 -17.4% 2.35 1.32 -43.7%
43.75 4.40 3.61 -17.9% 3.07 1.79 -41.6%
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