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Dynamics for Design (DFD) is the integration of recent advances in system dynamics
including nonlinearities, vibration analysis, and multibody systems with current design
methodologies. The goal of integrating these subjects in one procedure is to obtain effi-
cient design cycle in terms of improved system reliability, and consistent behavior across
operating environments. In the other hand, the rapid growth of wind energy technology
has ensured the demand for advanced engineering methods to improve wind turbine de-
sign. The design optimization of such turbines and their subsystems will make future
products more attractive compared with fossil and nuclear power plants.

This paper proposed a design procedure for one of these subsystems, which is the Wind
Turbine Drive Train (WTDT). The design of the WTDT is based on the load assumptions
and can be considered as the most important component for increasing the efficiency of
energy generation. In industry, these loads are supplemented by expert assumptions and
are extrapolated by static manipulations to calculate local load for the design of transmis-
sion elements, e.g. gears, bearings, and shafts. In contrary, in this work, the multibody
system (MBS) approach is used to estimate the static as well as dynamic loads based on
the Lagrange multipliers. Lagrange multipliers are numerical parameters associated with
the holonomic and non-holonomic constraints assigned for the drivetrain model. The
computational manipulations of kinematic stabilization, mapping the generalized forces
into Cartesian respective, and implementation of velocity-based constrains into quadratic
terms are carried out and the corresponding sub-routines are constructed.

Based on the dynamic model and the obtained forces, the design process of an epicyclic
gear train is applied with trade-offs optimization in terms of gearing parameters. Nu-
merical example of one-stage transmission is presented and the comparison with MSC-
ADAMS software shows an excellent convergence.
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