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WIND TURBINE AEROELASTIC ANALYSIS

During the last years, CENER has developed extensive experience and capabilities in aeroelastic analysis of wind turbines, on the basis of miscellaneous
research and application projects in collaboration with different stakeholders of the wind sector. Such experience is applicable to different types
of wind turbines.

CAPABILITIES & SERVICES

CENER offers the following services:
e |oad analysis according to different design

guidelines (IEC 61400, GL, etc.)
e Dynamic stall characterization of airfoils for load analysis
e Stability analysis
e Seismic load analysis Model of jacket
e Design of experiments substructure
e Field load measurements (IEC 61400-13)
e Correlation of numerical models vs. experiments

APPLICATION
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e Onshore wind turbines
e Offshore wind turbines including hydrodynamics
and different types of substructures:
e Monopile
e Jacket
e Floating
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TOOLS
CENER makes use of different commercial and in-house numerical analysis tools depending on
the approach or characteristics of the problem to be studied:

e FAST!

e MSC.ADAMS

e MSC.Aeroelasticity

e GH-Bladed

e DYSTOOL? (dynamic stall)
e Wind Multi-Block3 (CFD)

Tool capabilities range from state-of-the-art BEM + multibody/modal-synthesis models to
advanced CFD or models accounting for large blade deflection effects.

Validation of DYSTOOL
with experimental data

Aerodynamic analysis of complete Wind Turbine including

rotor-nacelle and tower interaction with Wind Multi-Block CFD code

RESEARCH
CENER actively participates in research projects where aerolastic analysis models
are discussed, improved and validated with experimental data. Some of these

projects are:

[EA Annex XX. “Wind Turbine Aerodynamics”

[EA Annex XXIII. “Offshore Code Comparison Collaboration” (0C3)
IEA Annex XXIX. MEX-NEXT (2009-2011)

FP6-Upwind

NASA-AMES wind tunnel tests

analysed in IEA Annex XX framework

1 CENER is collaborating with NREL in the development of the FAST code
2 DYSTOOL is a in-house code developed at CENER for accurate modelling of dynamic stall effects
3 Wind Multi Block (WMB) is a CFD code developed in collaboration with University of Liverpool



