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Abstract :

Wind Turbines are becoming larger in size in order to improve economic efficiency through cost

reduction, such as the construction of growth and power infrastructure of energy efficiency. It have requested
the large-scale blade design and production. In the present study the new manufacture technique called a
fabric-blade structure using spar, rib, and fabric membrane skin is introduced. The architectural membrane test
method has been studied to be applied to the skin of the blade. The density and one-axis tensile tests of the
architectural membrane materials are conducted to confirm the physical properties which are necessary to the

structural designs and analyses of the wind turbine blade.
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Fig. 2 Architectural Membrane Configration
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Fig. 4 Specimen Mass Measurement
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Fig. 5 Density Determination Kit

Fig. 6 Specimen Mass Measurement in
distilled water
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Fig. 7 Tensile Test Equipment
with Laser Extensormeter
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Fig. 10 PTFE Fabric Tensile Test
Result with Laser Extensometer
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Fig. 12 Stress-Strain curve of Warp and Fill
Direction
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Table 1 PTFE Fabric Density Test Result Table 3 Fill Direction Test Result
Thickn with Laser extensometer
Speci | Density | Error Width Length -
men ess No. Load Stress Strain Modulus
g/cm? % mm mm mm kN MPa % GPa
1 1.775 3.19 34.92 0.605 34.65 1 2.29 156 8.47 6.32
2 1.767 3.60 34.84 0.612 34.42 2 2.36 160 9.13 6.06
3 1.824 | 050 | 34.72 | 0.605 | 34.41 3 2.16 147 8.82 5.97
4 1771 | 3.39 | 34.98 | 0.610 | 34.41 4 1.96 132 8.44 6.11
Avg | 1784 | 2.67 | 34.87 | 0.608 | 34.47 5 2.28 152 8.91 6.10
» Reference Density @ 1.8333 g/cm® 6 2.20 148 8.79 5.90
Avg. 2.21 149 8.76 6.08
Ref. 1.80 120 5~17 -

Algo] AREE Afre] HIEE 1.8333 g/em’olth Al
&

H& F 479 AR skl geqity. AnE A 1% 94 Aol thste] Table 2+ ZAHWarp) ¥
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PTFE7} 28 ® {2489 A9 94448 713 FeAdf Al A WEe] $¥E& 209 MPa®
Azol7] witel Wx A Al 7]E7F A E= A ZAEgon, HEEL 518%, @A FE 7.03 GPa
S Fosof gty B, T2 FRHFE AMESte] HF 2 A A BFe e S92 149 MPa
2ol & o) gt A g SAHS HEd THRTY 2% WP ELS 8.76%, ©AAIFE 6.08 GPaZ A W&
b U g = e w2 BA s o835k T ke S8 @A 9A s s E st
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Lo A Aete Aol o] FEek gk 95 AR A o] wgol z ukgivia Azt
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Table 2 Warp Direction Test Result
with Laser extensometer

Load Stress Strain Modulus .

No. kN MPa % GPa 22} 37‘34 oWUF T A4S BT Wy EAnst
1 3.33 220 5.52 6.75 AFEE A A AL A AAE HEE W ot ®
2 3.20 212 4.81 741 .
=ol717] wiitel Amnt B ZAVE HA4 @

3 3.04 199 5.07 7.13 T &l ] * 7t =57 %
4 3.15 208 5.27 6.73 otk gt golA EF71E AL o] Z(reflective
5 | 306 [ 203 [ 508 716 tape)& AHE37] mEe] Aol vjg g =YY

6 3.14 213 5.34 7.01 _ )

e WS ASHHE Aol GBS WS 5 9
Avg. | 3.15 209 5.18 7.03 l AEE AHe Pl g% T %
Ref. | 2.40 160 3~10 - on golA 479 4 WHeE "old £ e Al
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