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ABSTRACT

Wind Turbines of big scale of modern stage are made of a part glass FR.P. Carbon Reinforced Plastic
and Kevlar can be used to reinforcement but those are not economical in big scale of Wind Turbines. In
this study life sized 10kW-class Rotor Blade is made of F.RP. which is high stiffness and good dynamic
behavior characteristic for light weight. It is accomplished an experimental research of Bending analysis
blade. Bending analysis blade are calculated with F.E. Analysis performed with commercial F.EM
program ANSYS. Finally, experimental research is compared with F.E. Analysis. The resuits indicate that
experimental values have good agreements with the F.E. Analysis.
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Table 1 £2l0|= Mzl 4|

E. [Gpal E, [Gpa] - G,, [Gpal Vo
9.71 9.07 4.77 0.419

Table 2 E2jj0|= HZ ¥

Layer Material Thickness [mm] o9 983 % [kel
1 M300 0.4 0.3
2 LT600 0.7 0.6
3 M300 0.3 0.3
4 DB600 0.7 0.6
5 M300 0.4 0.3
6 DBLT1340 15 13
7 DB600 0.7 0.6
8 DB600 0.7 0.6
9 M300 04 - 0.3

Total 5.8 49
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Table 3 H™ Z=alM Hut

Results

Cise Max. Stress [Mpa] Ma){. Displace_ment [mm] |Max. Distorsion [Deg]
3m/s 4.09 . 9.87 . 0.12
12m/s 45.08 . 108.52 0.34
25m/s 180.31° 434.06 " 0.89
45m/s 172.11 - 414.32 0.82
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Table 4 & #F FH FxsiM 23t
Results . . .
c Max. Stress ‘[Mpal |Max. Displacement [mm]|Max. Distorsion [Deg]
ase - :
3m/s 4.35 10.49 0.12
12m/s 47.95 115.43 0.35
25m/s 191.76 461.71 0.91
45m/s 183.10 440.77 0.84
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Table 5 Z|0f ¥¢f b
Results Max. Displacement [.mm]

Case F2A Y 3D FEM a4 | 2 #% &4
3m/s 9.64 9.87 10.49
12m/s 102.5 108.52 115.43
25m/s 436.3 434.06 461.71
45m/s 419.7 414.32 440.77

Table 6 =/t 2= H|uw
Results Max. Stress [Mpa]

Case 3D-FEM s 2 fF A
3m/s 4.09 4..35
12m/s 45.08 47.95
25m/s 180.31 191.76
45m/s 172.11 183.10
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Table 7 2|tf HIE 8|

Results Max. Distorsion [Deg]
Case 3D-FEM &4 RN P

3m/s 0.12 0.12

12m/s 0.34 0.35

25m/s 0.89 0.91

45m/s 0.82 0.84
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