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28 AFFHLHA 2] B3A] Egol=e oig AR FE2AIE 9 olE HARE FRINS
23to] A7 g§3AS A58 WA IEC 614002 o 7AE AA 2a7F71Y wES 9sle] 44
$4 9 IEC 61400-2 Case H & FHo} =7lol digt 723X S Fdstal ol F3lo] 4% &4 2 A%
TAE At =3 ol FxaAY B H5S $15te] IEC 61400-23 o whel FxE]A]
YU seEAdAY AR FRAES AAEST ole AR FERAIES T 7S
Edol=e she-pg Ax 9 uWe WygE 5SS o)fste Eeol=ed FxAH MHAS
B7Fshai.

Abstract: In this paper, the structural design for composite blade was performed and full scale structural test was
conducted to verify the structural design and integrity of composite blade. Firstly, FE analysis was performed using
commercial software ABAQUS under conditions of rated wind speed and Case H in IEC 61400-2. Lay-up sequence
and ply thickness were designed based on FE results. And to verify the structural design, full scale structural test was
conducted according to IEC 61400-2 under identical loading conditions of FE analysis. Finally, the force-deflection
and local strain behavior of composite blade were evaluated.
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Table 1 Wind turbine specification

Rated power 1.5 kW

Cut-in / Cut-out wind speed 3.0 m/s/22.5 m/s
Rated wind speed 10.5 m/s

Rated rotational speed 300 rpm

Number of blade 3

Rotor length 142 m
Aerodynamic profile NREL-S813
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2 (load saddle)E &2rsle] 53 718kT) o]
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Table 2 DBL600E material properties

Longitudinal Elastic modulus Ex 17.80 GPa
Transverse Elastic modulus Ey 8.50 GPa
Shear modulus Gy 5.04 GPa
Longitudinal Poisson's ratio Vay 0.25
Fiber Volume Fraction v, 36.5

< - >
139mm  139mm  139mm 139mm 139mm 139mm  139mm 139 mm 163m

14m

Fig. 2 Blade section & strain gage position

Fig. 3 Mesh of small wind turbine blade
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2.2 Bl A e A7 BAF FREA D Td oA FE2AE

z24% Y 2A7E BFAE Edol=rt 0 & Fastofof gl o]o] Fas gk A WA
oA AA HAE wtfseA Hrksly] e dg S 534 Edol=e FRAAE =Qlsta
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Table 3 Lay-up sequence and thickness of blade
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Fig. 4 Analyzed force deformation behavior
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