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Rotor Blade Generator

Wind Turbines are complex mechanical
structures which are constantly exposed
to harsh dynamical loading. Because
gearbox failures are responsible for the
largest downtime of wind turbines, a
substantial amount of time and effort
is being spent by industry investigating
and improving the dynamics and dura-
bility thereof.

Years of analysis and simulation have
shown that a gearbox can no longer
be treated as an isolated component
but must be seen as an intricate part of
a complex system, well tuned with the
entire turbine. Even for initial resonance
studies, not only are the inner com-
ponents of the gearbox necessary but
also all other components of the wind
turbine which affect the dynamics. The
rotor blade, and in particular the ro-
tor blade’s flexibility, plays a significant
role in the behaviour and loading of the
gearboxes.

For this reason INTEC, in cooperation
with the University of Stuttgart in Ger-
many have now developed an easy to
use input deck for the creation of flex-
ible rotor blades in SIMPACK.

Although flexible rotor blades can be
generated using SIMBEAM and FE soft-
ware, a new method was desired ena-
bling users to exploit standard input
formats which are common to the wind
energy industry.

Using simple ASCII text files a user can
input data for either a “Simple” or “So-
phisticated” rotor blade and automati-
cally generate a SIMPACK model which
contains the rotor blade as a flexible
body. SIMPACK's SIMBEAM module is uti-
lised “underneath the hood” to create
the flexible rotor blade which can then
be used in more complex models. Both
types enable a user to generate a real-
istic graphical representation of the ro-
tor blade and choose between creating
a rigid or flexible body. Either smooth
graphics of the rotor blade or a stepped
beam showing the cross sections used by
SIMBEAM can be generated. Non-linear
bending or shear effects (Timoshenko
Beam) can also be ignored or included.

The “Simple” blade enables bending
in only the flapwise or edgewise direc-
tions. The “Sophisticated” also takes
into account many additional terms such
as cross term inertia, torsional rigidity,
pre-bend, and pre-sweep, to name just
a few. Bend-twist coupling and non-ho-
mogeneous material can also be taken
into account with the “Sophisticated Ro-
tor Blade".

Ultimately, the new rotor blade genera-
tor helps designers easily create appro-
priate models in order to better under-
stand and avoid detrimental resonances
and dynamic loadings. All analysis meth-
ods available within SIMPACK, for exam-
ple: eigenfrequency calculations, reso-
nance analysis, NVH, order analysis, full
coupling with aerodynamic software,
etc, can be used with models containing
any type of rotor blade.
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Fig. 3: Simple Rotor Blade

Fig. 1: Rotor Blade Smooth

Fig. 2: Rotor Blade Sections





