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Host institution

TE noise can be significantly reduced by the use of serrations,
where the sound generation is uncorrelated by shaping the trailing
edge in a sawtooth-like geometry.

RESEARCH OBJECTIVES
• Improve understanding and predictions of the trailing-edge

noise reduction from serrations in wind turbines;
• Explore novel techniques to measure the unsteady flow

close to the trailing edge.

Partnership

MEASUREMENT TECHNIQUES

Noise on a wind turbine is
dominated by the scattering of
pressure fluctuations at the
sharp trailing edge (TE)
geometry, where the fluctuations
can be associated with
Turbulent Boundary Layer
conditions over the blade surface
[1].

Trailing edge serration and predicted noise reduction by Howe [3].

Trailing edge noise in a wind 
turbine, [1] and [2].

Modeling Noise Reduction

• Frozen turbulence 
assumption (serration 
geometry not considered);

• No effect from blade 
loading.

• Models do not predict a 
limit for serration angle;

• Aerodynamic data on 
stream and spanwise 
wavenumbers required.

Models are affected by the lack of experimental data of unsteady
flow within the boundary layer. No considerations of real life
applications, e.g. loading of the serrations or installation effects.

• Turbulence levels
• Coherence length
• Convection velocity

Aerodynamic Acoustic

- Time-resolved 3D-PIV + pressure reconstruction using
Helium Filled Soap Bubbles (HFSB):

• Large volumes and high Reynolds numbers;
• Assimilation of data from sparse particle positions.

+
Multiple 

high-speed cameras
HFSB Particle tracking VIC+ data assimilation

Pressure reconstruction

- Surface mounted pressure
sensors:

• Printed Circuit Board (PCB)
assembly;

• Non-intrusive unsteady wall
pressure reference.

Laser 
illumination

The flow field is
significantly altered by the
serrations. The effect is
stronger when the
serrations are submitted to
aerodynamic loading.

The changes will increase the
pressure fluctuations near the
TE. Different geometries, e.g.
combed sawtooth [3], can avoid
the flow distortions and reduce
the pressure fluctuations.

Noise reduction is
directly impacted by
the flow conditions.
Optimized trailing-
edge geometries can
reduce more noise
under loading.

Wall-Pressure Fluctuations

Far-field Noise

Flow Field

Wind-tunnel measurement techniques:
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