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Eigenvalue Analysis of a Coupled Tower-blade System Considering
the Shear Forces of a Nacelle
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ABSTRACT

Eigenvalue analysis of a wind turbine system was investigated analytically. It is derived that the
equations of motion of a tower and a blade are coupled by shear forces inter-connected by boundary
conditions. The eigenvalues of the coupled system was calculated using Galerkin method and it is
found that the system becomes unstable when the tower and blade modes are coalesced. Further, pa-
rameter studies for the eigenvalues were performed with respect to the rotating speed of a blade, na-
celle mass, blade and tower densities.
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Fig. 1 A simplified coupled tower-blade model
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Table 1 Specification of J48/750""

Model J48/750
Hub height 46 m
Rotor diameter 48 m
Operation speed 8~26.5RPM
Rated wind speed 14 m/s
59.5m/s

Survival wind speed During 5 seconds

Horizontal
Rotor with blades : 9,000 kg

Nacelle : 30,000 kg
Tower : 40,000 kg

Rotor shaft

Weights
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