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A Study of Strength Analysis for Nacelle Cover of 2MW
Wind Turbine System

Woo-Sik Ko* - Hyoung-Woo Lee*

Abstract : The nacelle cover and nosecone are made of composite materials, especially
the stiffener is added in the nacelle cover in order to enhance it’s stiffness. The nacelle
cover consists of all three covers of left, right side cover and upper cover and each cover
is connected with bolts. Also, the nacelle cover and nacelle frame are connected with
bolts. The nacelle cover and nosecone have a important role to prevent the components
of nacelle and rotor from external circumstances such as snow. rain and wind.
Therefore, it is necessary to analyze and evaluate the strength and deformation for
them in the design level. According to GL Wind Specifications. this paper shows the
results that nacelle cover of 2MW wind turbine satisfy the strength and deformation
throughout analysis using Patran/Nastran programs.

Key words : Wind turbine(FH&WM), Nacelle cover(W4A®), Composite material (&),
Stiffener (E741), Strength(Z3%)
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Table 1 Material properties of composite material

Mechanical Properties [Chop Mat| Fabric
Elastic modules, Ei, Es
Shear modules, Gi2
(kg/mm?) 567 432
Poisson ratio 0.353 0.154
Allowable tensile
strength (kg/mm?) 8.0 25.5
Allowable compressive
strength (kg/mm?) 20.8 22.7
Density (kg/mm?) 1.51E-6 | 1.77E-6

Table 2 Material properties of nacelle stiffener

Mechanical Properties |[Nacelle Stiffener
Elastic modules (kg/mm? 1304
Shear modules (kg/mm?) 534

Poisson ratio 0.22
Allowable strength
(kg/mm?) 14
Density (kg/mm?®) 1.63E-6
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(b) Load Case 2 W&t ¢
Fig. 1 Air load distribution
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(a) In Y direction

{¢) In X direction
Fig. 5 Air Load for Load Case 2
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Fig. 6 Deflection for Load Case 1

Fig. 7 Deflection for Load Case 2
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Fig. 8 Mises Stress Contour for Load Case 1
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Fig. 11 Mises Stress in stiffener for Load Case 2
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