
 

Advanced optimization of horizontal-axis wind turbine rotor
blades
Citation for published version (APA):
Wang, Z., Suiker, A. S. J., Blocken, B. J. E., Hofmeyer, H., & Kalkman, I. M. (2016). Advanced optimization of
horizontal-axis wind turbine rotor blades. Poster session presented at 19th Engineering Mechanics Symposium,
Arnhem, Netherlands.

Document status and date:
Published: 25/10/2016

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://research.tue.nl/en/publications/8a15b178-76c0-42c0-b1a2-3e01024cc2ae


Advanced Optimization of Horizontal-Axis Wind Turbine Rotor Blades

Z.Wang1,2, A.S.J. Suiker1,2,B. Blocken2, H. Hofmeyer1,2,I.M. Kalkman2

1Graduate School on Engineering Mechanics
2Eindhoven University of Technology

PhD progress
1 2 3 4

Introduction
Fossil energy is limited in its prospect to sustain future eco-
nomical growth and welfare. Wind energy is a promising al-
ternative. Horizontal-axis wind turbines (HAWTs), shown in
Figure 1, are the main type of wind turbines currently used.
Rotor blades (see Figure 1) convert wind energy to mechan-
ical energy. These key components have a big influence
on the performance and reliability of HAWTs. This project
aims to develop a multi-disciplinary optimization strategy
of the blade structure to improve the performance of HAWT.

Figure 1: HAWTs (left) and a rotor blade (right)

Methodology
First, an isogeometric shape optimization method is sug-
gested to optimize the outer geometry of the blade. Accord-
ingly, the loads on the blade depend on the dynamic inter-
action between wind flow and blade motion, which can be
calculated by computational fluid dynamics (CFD). After
that, the blade interior will be designed for optimal strength
and stiffness characteristics using topology optimization.
This is an iterative process as illustrated in Figure 2.

Figure 2: Flowchart of the project methodology

Current work (shape optimization)
The geometry function G, a mapping from the parametric do-
main Ω0 to the physical domain Ω, is employed to describe
the geometry of structure, as shown in Figure 3.

Figure 3: Parameterization of Ω by geometry function

Non-uniform rational b-splines (NURBS) are employed to
define the geometry function. Finite element method (FEM)
is used here to calculate the respones of the structure. An
optimization algorithm (Figure 4) is applied based on gradi-
ent information obtained by shape sensitivity analysis.

Figure 4: Flowchart of optimization algorithm

Figure 5 presents an example of shape optimization of a
cantilever beam, and Figure 6 shows the result.

Figure 5: Definition of cantilever beam problem

Figure 6: Result of the problem outlined in Figure 5
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