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STRONGER BLADES MORE ENERGY

Prevents trailing edge cracks in
the midsection of your blade
The D-Stiffener™ is a simple yet effective
solution developed to eliminate cracks in
the trailing edge midsection of the blade,
by significantly reducing buckling as the
root cause without adding significant
weight.
The installation of the D-Stiffener™ positively impacts the operational aspects of
your wind turbine.
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1. The D-Stiffener™ is a solution that eliminates the
occurrence of cracks on blades.
2. The D-Stiffener™ significantly increase the anticipated
lifetime of your blades.
3. Decreasing time for maintenance reduces the LCoE thus
increasing the profit margin.
4. The installation of the D-Stiffener(TM) does not affect the
integrity of your blade.
5. Reduce the buckling tendency during events with
extreme edgewise loading.
6. The D-Stiffeners™ help to maintain the aerodynamic
profile of the blade.
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D-Stiffener™ Technical Description

The D-Stiffener™ consists of three components; two
cones and a threaded rod. Using a fiber reinforced
epoxy resin system with special additives for the
stiffening rod, and a suitable blended polymer material with excellent adhesion properties for the cones.
The D-Stiffener™ increases the buckling capacity of the trailing edge midsection of the blade by increasing the stiffness
of the blade panels and the trailing edge assembly of the
panels. Connecting the two trailing edge panels, hereby
eliminates cracks developing in the TE midsection of the
blade.
The two cones act as anchoring devices in the trailing edge
panels, while the threaded rod acts as a stiffening element
for the inwards movement of the blade panels.

D-Stiffener™
Product
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The D-Stiffener™ prevents failures
related to buckling
Advanced FEM simulations
have confirmed that the DStiffener™
increases
the
buckling capacity of the blades in the midsection by connecting the trailing edge panels together, hence increasing the stiffness of the trailing edge area.
During operation cracks often
occur in the trailing edge area
of the blades. Cracks develop
due to local and global buckling of the trailing edge panels
as shown.

D-Stiffener™

The D-Stiffener™ prevents trailing edge
split by increasing the
buvkling capacity in
the trailing edge midsection of the blade.
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D-Stiffeners™ Earthquake Study
The D-Stiffeners™ support the blade
during extreme events such as earthquakes or heavy gusts. A thorough
FEM study showed the effect of an
earthquake on the structural integrity
of the blades both during and after the
earthquake.

During an earthquake the blades are
exposed to extreme forces which excites the blades creating strong vibration in the edgewise direction of the
blade. The excitement of the blade
increases the edgewise vibration of
the blade causing damage of the panels.

The D-Stiffener™ was found to support the blades during the
earthquake, thus avoiding damage of the blades.

The deformations shown are scaled up with a factor 20 in order to better visualize the phenomenon.
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Test program
The interface between the cone connectors
and the blade panel has been veryfied
using both Plexus® and Araldite® two
component methacrylate
adhesive systems during static tests. The failure mode
for all tests performed lies in the core material of the panel, thus maximum adhesion are obtained.

The D-Stiffener™ does not harm the structural integrity of a
standard turbine blade.

Static– and Dynamic Tests
The D-Stiffener™ components were tested individually and sub-assembled
in panels with both Balsa and PVC core.
The full assembled D-Stiffener™ is tested at an accredited test centre in a
full-scale test.

7|

| Technical documentation

Easy up-tower installation
The D-Stiffener™ can be installed up-tower
using simple custom-made tools with access
either from 360 degree platform, skylift or
with the use of rope access.
Bladena assists with the installation of the D-Stiffeners™ and works
with a network of independent service providers who ensures a reliable and cost-effective installation meeting the highest standards
of safety and quality.

Special Tooling for optimal alignment and assembly:
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Installation manuals and training
The design of Bladena’s new D-Stiffener™ Installation Manual
has been carefully thought through to minimize misunderstandings when installing the product.
With the D-Stiffener™ product two different installation manuals will follow: a booklet and a one pager.
The Booklet includes detailed drawings with relevant text and is especially
used under training purposes or for installation on
ground.

The One Pager contains
the same drawings with
less text and is designed for
uptower installation. It can
easily be attached to the
technician’s belt and the
lamination makes it weather resistant and easier to
handle under turbulent
wind conditions.
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Examples of turbine references
References
The D-Stiffener™ is a new solution on the market, already
implemented in 5 different blade types in Europe, USA and
South America.
The result has been positive feedback from independent service providers regarding the installation method.

Turbine

SSP34

Year

2016

Failure

Test blade

Turbine

GE34

Year

2017

Failure

Crack in trailing edge panel,
midspan

Turbine

G97

Year

2017

Failure

Crack in trailing edge panel,
midspan

Turbine

G58

Year

2018

Failure

Crack in trailing edge panel,
midspan
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Operation and Maintenance
Installation of the D-Stiffener™ will positively impact the operation of your wind turbines by:
1.

Decreasing time for maintenance. This in turn reduces
the LCoE increasing profit margin.

2.

The D-Stiffener™ is a commercially viable solution that
eliminates the occurrence of cracks on blades.

3.

The D-Stiffener™ secures operation of the blade in the
anticipated lifetime of the turbine without added
maintenance cost.

4.

Prevents catastrophic failure doing extreme conditions
with edge wise vibration.

Aging blades has an increasing demand for repairs due to
cracks. This increasing demand for repairs often corresponds to
the end of warranty period; when, the cost of repairs become a
liability to the Wind Turbine Owners (see the figure below).

To secure your asset, it is therefore beneficial to install the DStiffeners™ before the end of warranty to ensure low cost and
easy operation going forward.
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The D-Stiffener™ by Bladena is designed for
effortless, retrofit uptower installation.
Without compromising the integrity of the
blade, the D-Stiffener™ reduce the formation of
cracks in the midsection trailing edge region.
The D-stiffener™ has a significant positive impact
on the anticipated lifetime of your blades.
The D-Stiffener™ decrease the LCoE thus increasing the profit margin.
The D-Stiffeners™ help to maintain the aerodynamic profile of the blade.
The D-Stiffeners™ reduces risk at operation.

Want to hear more about your blades?
Simply contact Bladena

Contact Bladena
sales@bladena.com
bladena.com

