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SWE/ SIMPACK Wind Turbine Aerodynamics
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SWE/ Fluid-Structure Coupling (e.g. MBS/CFD)
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Aerodynamic simulation (CFD URANS):
(no structural dynamics)

A Pitch angle of Blade 1
U Constant misalignment of 8° towards feather
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[Fig. SWE - Universitat Stuttgart]

Flow field: equally pitched blades Flow field: pitch angle blade 1 = 8° 11
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SWE/ Pitch Error Simulated Using Lifting-Line Method

Aeroelastic simulation:
(flexible rotor blades consi

dered)

A Pitch angle runaway Blade 1

u +7.3° for 10 seconds

A Comparison of Lifting-Line

against BEM method
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SWE/ Derivation of local Loads for Bedplate
Optimisation

Creation of a basic model under SIMPACK (Flex5 alike) :stag@ 1 fi
Load simulations (at different design load cases)

> > I

Derivation of global loads to component loads (e.g. assuming stiff
components) used for the topology optimisation of the nacelle
bedplate

Flex5-alike SIMPACK wind turbine model
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[Fig. E.Hau - Windkraftanlagen]

Main Bearing
Main Shaft

Gearbox mountings [FIgS SWE - Universitat Stuttgart]

Gen,
Fixation of the drive train to Main drive train components and design Connection points in the drive train
the turbine bedplate space for the bedplate (grey) for derivation of the components loads
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[Figs. SWE - Universitat Stuttgart]
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SWE/ Optimised Component Design with FEM and
Integration in MBS

Loadsfromthen:inbearing Optimisation o - - - @
Design space ptimisation - :
Cooperation with Intes

(FEM Software Permas)
www.intes.de

Redesign

From bedplate
optimisation to the
consideration of its
flexibility in the overall
wind turbine

part into the MBS model

A Topology Optimisation of the bedplate and design of mechanical parts
A FEM modeling of the designed part
A Integration of the modal reduced FEM model into SIMPACK

A Load simulation considering the flexible bedplate
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SWE/ Modelling of Wind Turbine Drive Train
Comparison of rigid and flexible models

Detailed modeling of drive train with SIMPACK
A Influence of the modelling is being assessed both

U In the frequency domain (modal analysis)

U Inthe time domain (comparison of loads or displacements for different

design load cases)
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Comparison of the horizontal forces between the tower
top and the nacelle at the rigid and flexible models,
turbine being loaded by a wind at constant speed

[Figs. SWE - Universitat Stuttgart]
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SWE/ Multi-torsional gearbox model and further
Improvements

More detailed modeling of the gearbox

A Multi-torsional
A Consideration of gear tooth stiffnesses (with FE14)
A Consideration of shaft stiffnesses (with FE12)

A The advanced multi-torsional Gearbox model is mounted on the flexible
bedplate

3D View of the Nacelle Model with Flexible bedplate and the advanced
gearbox model [Fig. SWE 1 Universitat Stuttgart]
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