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ABSTRACT

In this study, the accuracy and efficiency of a composite rotor blade cross—section
analysis program, Ksec2d-AE, which is available at an educational web-based platform
called EDISON-CSD, are assessed for possible use in undergraduate structural analysis
projects. To this purpose, the convergence of cross—sectional constants by varying the
number of finite elements in the cross—section of a wind turbine blade is investigated. The
stiffness constants along with the cross—sectional engineering offsets obtained using
Ksec2d-AE are validated against a 3D finite element analysis program MSC NASTRAN.
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Fig. 1. Blade configuration
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Fig. 2. Configuration of the section
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Table 1. Material properties
Material E (GPa) v
A 41.63 0.268
B 13.92 0.275
C 21.79 0.275
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Fig. 3. The cross-section discretized by
2-dimensional finite elements

Fig. 4. The 3—-dimensional finite element
model of the blade
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Table 4. Displacement of the tension
center at the tip for the
validation of the principal
bending axes orientation angle

Coordinate x Z~/ z
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(rad)

Table 5. Comparison of the stiffness

constants
Stiffness 3D FE | Ksec2d-AE D'ﬁ(ef)”ce
EA 216E+10 | 2.15E+10 061
GJ 551E+09 | 549E+09 0.45
EL 688E09 | 6.84E+09 0.56
EL 500E+10 | 5.00E+10 043
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