
Quiet Wind Turbine Technology

Wind turbine noise is recognized 
as a key factor for social accept-
ance of wind energy. 

The goal of IEA Wind TCP Task 39 is to 
accelerate the development and deploy-
ment of quiet wind turbine technology 
and consolidate understanding of wind 
turbine sound emission, propagation, 
and ultimately its perception by resi-
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dents as well as their attitude toward 
noise.

Technical experts are convened to 
investigate various aspects of wind 
turbine noise. The activities are distrib-
uted in four work packages addressing 
engineering aspects on one side (noise 
generation, and noise propagation) and 
socio-psychological aspects on the oth-

er side (assessment of noise effects on 
humans, and perception of noise related 
to other factors that noise itself).

Concerning the engineering aspects, 
several comparison benchmarks are 
undertaken to identify the predictive ca-
pabilities of modern simulation tools. In 
parallel, the effects on noise perception, 
annoyance and its impact on wellbeing 
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and health is further investigated.
Furthermore, documents, including fact 
sheets on specific topics, are drafted 
and should provide valuable and up-to-
date technical information in an easily 
accessible format to a larger audience. 
Task 39 officially ended in June 2024, 
and discussions are on-going with the 
participants for defining a new Task with 
a focus on wind turbine noise.

Introduction

Societal acceptance of new technolo-
gies is key to their successful adoption. 
In some jurisdictions, there is concern 
about the potential impact of wind tur-
bine noise. The goal of the IEA Wind 
TCP Task 39 is to investigate issues 
related to wind turbine noise from a 
holistic perspective: From the physical 
mechanisms of noise generation and 
propagation to its assessment at resi-
dential area, and ultimately its impact on 
and psychological perception by nearby 
residents.

A first objective is to ensure that the 
best available information on quiet noise 
technology is available to consultants, 
regulators, and developers to contribute 
to relevant international standards and 
government regulations.

A second objective is to promote col-
laborative work between researchers 
across different countries and disciplines 
on selected topics relevant for wind 
turbine noise related technologies. The 
collaboration is carried out in a series of 
focused work packages (WPs).

The first work package is concerned 
with dissemination. Two WPs deal with 
engineering aspects, namely noise 
emission at the turbine level, and noise 
propagation from the turbine to the 
dwellings across the atmospheric medi-
um respectively.

Two additional WPs are concerned 
with the human aspects related to wind 
turbine noise. One addresses the psy-
cho-acoustical aspects and the physical 
perception of noise, as well as methods 
to quantify the objective annoyance 
and means to regulate noise emissions 
from wind farms, e.g. through penalty 
schemes.

The last WP aims at characterizing the 
external influences not related to noise 
on the noise perception that may yield 
to additional annoyance and hinder 
social acceptance of wind energy.

There has been broad participation in 
Task meetings, involving experts in a 
diversity of disciplines in industry, con-
sultancy, and research. Remote partic-
ipation and presentations in meetings, 
facilitated through web conferencing, 
have served to extend participation to a 
wider group of experts. 

Task 39 has five countries as members 
(Table 1).

Progress and Achieve-
ments

The first work package focuses on 
Interdisciplinary Education and Guid-

ance. Several fact sheets and technical 
documents are already available on the 
IEA Wind Task 39 webpage. Additional 
documents are currently being drafted 
and reviewed by international experts in 
respective fields.

A Catalogue of International Wind Tur-
bine Noise Limits and Regulations has 
been recently published online as a OSF 
(Open Science Foundation) webpage 
(see Highlights below).

The second and third WPs deal with 
physical and technical aspects of wind 
turbine noise emission and sound prop-
agation. Various activities are ongoing. 
WP2 concentrates on noise sources.

A wind turbine noise simulation codes 
benchmark (conducted in collaboration 
with Task 47) has made significant con-
siderable progress in analyzing various 
model fidelity and the consequences 
on noise level predictions. This part of 
the work was concluded by a summary 
as a conference article. Nevertheless, a 
continuation of this work is considered 
as part of a future Task. 

Active collaborations around acoustic 
wind tunnel testing are taking place. Var-
ious teams are comparing their facilities 
in an effort to standardize procedures. 
Also, a database for serrated air foil with 
measurement campaigns conducted in 
5 acoustic wind tunnel facility has been 
developed. The working group is grow-
ing and still active despite the official 
end of Task 39.

In WP3, noise propagation models of 

COUNTRY/SPONSOR	  INSTITUTIONS

Denmark	 DTU, FORCE Technology, SGRE, Vestas

Germany	 DLR, IAG & IFB Stuttgart, General Electric, Enercon, 3DS, MSH Hamburg, UHannover, 	
		  IWES Franhaufer, TUMunchen, RWE, RWTH-Aachen, PTB, MesH Engineering

Ireland	 NUIGalway, ULimerick, RPS Consulting

The Netherlands	 TNO, TUDelft, UTwente, UHanze, Lagerwey

Sweden	 KTH, Uppsala University

Table 1. Countries Participating in Task 39
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different fidelity are being compared 
for different configurations. This has led 
to several publications combining the 
efforts of various Task participants.

The fourth and fifth work packages 
focus on the psycho-acoustic aspects 
of wind turbine noise, with teams of 
engineering and psychology experts. It 
was noted that an efficient knowledge 
exchange program was needed to help 
these experts communicate effectively. 
For instance, both fields study annoy-
ance, but discussions can diverge based 

on disciplinary focus. For engineers, 
annoyance is generally linked to 
measurable acoustic parameters, while 
psychologists view it through subjec-
tive perception and context. Without a 
shared definition, the same term can 
be interpreted in very different ways, 
making cross-disciplinary translation 
essential.

To bridge this gap, a seminar with pre-
sentations from both Engineering and 
Psychology experts was held, followed 
by an open forum. 

Interdisciplinary efforts have also im-
proved noise measurement frameworks 
by integrating meteorological, acoustic, 
and operational data to better under-
stand how noise characteristics relate to 
annoyance.

Additionally, another study under this 
Task examined how wind turbine sound 
affects memory. 46 participants each 
completed 304 memory trials under 
varying sound conditions. This study 
has recently been published (Figure 1) 
[1].

Highlights

Collaborative work that took place as 
part of Task 39 has been productive 
and multi-facetted. This is illustrated in 
Figure 2 with the headlines from these 
different publications. It should be noted 
here that these publications are the di-
rect result of the activities in the context 
of Task 39, and not individual contribu-
tions from participants.

The publications include one journal 
article, seven papers or poster present-
ed at various international conferences, 
three fact sheets, an expert group 
study report, and a website in the Open 
Science Foundation [2]. Note also the 
existence of the Task 39 webpage as 
part of the IEA Wind website.

In addition to these publications, the 

Task activities were disseminated 
through webinars. The collaborative 
work was the opportunity to organize 
a large number of online discussion 
meetings between the participants, 
during which ideas were exchanged, 
and knowledge was shared. Together, 
these outputs highlight the strong col-
laborative spirit and tangible outcomes 
achieved through Task 39.

Outcomes and Significance

From a general point of view, developing 
noise mitigation technologies and rec-
ommending best practices for regulato-
ry and siting processes is an important 
step toward public acceptance. This 
should eventually facilitate the deploy-
ment of wind energy. The activities 
related to the psychology of noise will 

support the study of acceptance of wind 
energy by the public.

Accordingly, the task group prepared 
and presented a conference paper 
outlining the ongoing work across 
different member countries related to 
the social-psychological effects of wind 
turbine noise [3].

The work of IEA Task 39 has led to 
successful research funding at national 
levels. One example is the ‘WindSense’ 
Project, funded by the Irish Research 
Council, and is now complete. The Prin-
cipal Investigators of this project were 
Task 39 Members. The project investi-
gated the use of sound quality metrics in 
the assessment of wind turbine noise

On the engineering side, the bench-
marking and comparisons of models 

Figure 1. Behavioural laboratory layout [1]. 
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between research institutes and industry 
contribute to improve the design tools 
for quiet wind turbines design and their 
siting. This should also help in developing 
best practices on how to use these 
tools.

Furthermore, the OSF Wind Turbine 
Noise Regulations webpage will provide 
a valuable overview for policymakers, 
especially in countries in the early stage 
of wind energy deployment.

Next Steps

The Task 39 officially finished in June 
2024, and the final report was delivered 
and approved at the Executive Commit-
tee Meeting 97 in 2025. Some activities 
(essentially benchmarking) are still on-
going. Furthermore, discussions are held 
between the current participants, as well 
as rallying potential additional ones, to 
define a new work programme address-

ing the most critical aspects of quiet wind 
turbine noise technology.

The plan is to submit a new work pro-
gramme, under a working title of ‘Noise 
Propagation and Human Response’, for 
a new Task related to wind turbine noise 
issue at the upcoming Executive Commit-
tee Meeting 98, November 2025.
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