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Historically, the fields of Computer Aided Design (CAD) and Computer Aided Engineering (CAE) have developed independently from each other and
different mathematical descriptions are used in the two fields. This has lead to a gap between design and analysis models that has to be bridged by
model conversion. This model conversion (meshing) often is the most time-consuming step in the design-through-analysis process. Isogeometric
analysis is a new development in computational analysis which aims to close this gap by using the same mathematical description for the design and
the analysis model. NURBS (Non-Uniform Rational B-Splines) are the most widespread functions in CAD and hence they are used as basis functions
for the iIsogeometric analysis. At the Chair of Structural Analysis we use this concept for the structural analysis and shape optimization of thin shells.
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Motivation:
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Isogeometric shell analysis

Isogeometric shell analysis:

We developed an isogeometric shell
element based on the Kirchhoff-Love
shell theory. Due to the higher order
basis functions it is locking-free and
no rotational degrees of freedom are
used. Moreover, the Isoparametric
description is very advantageous in CAD model GA model esult
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nonlinear) structural analysis.
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Isogeometric FSI analysis of a wind turbine blade

FSI analysis of a wind turbine blade:
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This Is a joint project with the | —_
Department of Structural Engineering | - 23
at the University of California San

Diego (UCSD). Our isogeometric
shell formulation has been
Implemented into the Iisogeometric
Fluid-Structure-Interaction (FSI) code
of Prof. Bazilevs at UCSD and has
been applied to the fully integrated

computation of a wind turbine blade in

air flow. Wind turbine blade FSI simulation FSI simulation
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