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L'Association APSA (Association pour la protection des Abers) requested a study on the  
possibility of harmful action of wind turbines on the health of humans, in a letter dated  
March  7,  2005  to  the  Minister  of  Health  and  Social  Services.  It  sent  a  copy,  for  
information, to the President of the Académie nationale de médecine. The Administrative  
Council, in its meeting of March 15, 2005, deemed it necessary to deal with this problem,  
and to entrust the study of it to a Work Group specially created for this purpose. 
1- Introduction 

The development of wind farms in France is a means of alleviating the 
country's energy dependence. But people living, in some cases, right beside the wind 
turbines, express various grievances, and complain of very specific noises resulting 
from their nearness to the wind turbines.  For the past ten years, regulations 
concerning the installation of these devices have taken note of impact on the 
environment, on flora as well as on wildlife, especially birds. But for humans, the 
possibility of nuisance, including noise, induced by the operation of these devices has 
been minimized, and specific assessment has not been provided for in regulations [1]. 
This falsely reassuring omission is probably one reason for the concern of these 
members of the public, and has effectively allowed the propagation of questionable 
pathogenic rumors to explain the problems experienced, especially those concerning 
the possible role of infrasounds. These rumors could not help but amplify the 
importance of functional disorders.

Understandably, these grievances and fears have been so widely publicized, 
because they served as additional arguments to the Associations which oppose the 
installation of these devices for environmental, aesthetic or economic reasons; these 
are political matters and are not within the Academy's expertise.

Currently, in the scientific literature, there are very few data on the potential 
dangers of wind turbines to man. The mission of this Working Group was to take 
stock of current knowledge, and assess the likelihood of this danger; this led us to 
propose to the Board a number of recommendations.

2- Wind turbines
Wind turbines, whether they are isolated or grouped in large numbers in 

agglomerations improperly called "wind farms" are a source of "renewable" energy; 
this has sparked worldwide interest. In France, despite the controversy caused by their 
operation, this energy has started to develop (see Appendix A) because these 
installations have yielded asignificant financial benefits over the past several 
years.. These represent a clear pecuniary interest to individuals and municipalities 
hosting these machines.

But this concerns only the owners who lease the land for installation, without 
the inhabitants of the neighborhood obtaining the slightest advantage.  When small  
home-owners, often retirees,  see the value of their modest property collapse, they feel 
a sense of injustice, which amplifies the noise nuisance to which this part of the 
population is submitted. In addition, actions taken by the private industries 



responsible for installing wind turbines, fall within the scope of marketing techniques 
employed in order to obtain the prior consent of the people; one of these techniques is 
to minimize the inconvenience caused by the vicinity of these machines. But the 
disappointment felt after the fact, when unanticipated nuisances occur, increases the 
likely impact of psychic discomfort encountered.

Notwithstanding section 98 vested in the wind in the Act of July 2, 2003, these 
machines are merely subject to the regulation of noise from neighbors (Article R 
1336-8 R 1336-9 and the code of public health and order dated May 10 1995 on how 
to measure the noise [2]), so that the administrative procedures which must be 
currently used to obtain a permit to build a wind turbine do not include a required 
minimum distance from homes. In some cases, this distance is less than five hundred 
meters.

It is ironic that until now the turbines, which are mechanical electrical 
equipment generating business taxes for the municipalities, have never been treated as 
industrial facilities: the implementation of the latter is subject to specific rules 
designed to prevent the risk that their functioning may bring about, in particular the 
impact of noise imposed on the neighborhood.

Finally it should be noted that the regulations concerning the measurement of 
noise from wind turbines vary from one country to another. The EU is becoming 
concerned about this disparity, and has recently standardized methods of measurement 
of induced noise in the vicinity of an operational turbine. But presently, this 
European regulation does not involve measurements taken over long periods of 
several weeks.

3- Health complaints made by some people living near wind turbines.
It is difficult to establish a definitive catalogue of these, as comprehensive 

clinical studies without any methodological bias are rare in the literature.
Noise is the most common complaint. It is described as throbbing, 

disturbing, perpetually surprising because it is irregular in intensity, but subjects 
also note jarring and incongruous sounds which distract attention or disturb 
rest. The occurrence of unexpected noises at night disturbs sleep, causing the 
subject to awaken suddenly when the wind rises, or preventing them from going 
back to sleep.

Wind turbines have been blamed for other problems experienced by 
people living in their vicinity. They are less precise, less well described and 
consist of subjective manifestations (headache, fatigue, transient sensations of 
intoxication, nausea) and sometimes objective (vomiting, insomnia, palpitations).

Note that the movements of the shadow of the rotating blades have been 
blamed for distractions that may lead to car accidents, or even epilepsy.
4- Physical modifications of the environment due to the operation of 
wind turbines. 
A The size of wind turbines, which today often reach more than one hundred meters, 
and their placement in windy locations, that is to say in unobstructed and / or high 
areas, can make them visible for miles.
B-This environmental change is even more evident when it adds the rotational 
movement of the blades, whose diameter alone approaches one hundred meters. This 
rotation of the blades, which was accused of being dangerous to humans, may harm 
birds. The current rules took this risk into account, so that the breeding areas or 
migration are not disturbed by the installation of these devices.



C- But the most important environmental modification is certainly, as in any 
industrial facility, the creation of vibrations in the environment.
Whether these vibrations are earth-borne or airborne, they are responsible, 
when audible, for a sound, whose physical characteristics are unique in the 
variability of its parameters, including their perceptibility by human ears.

This noise [3] is due to the rotation of the gears 
of the machinery that ensures the adjustment of the blades to the direction of the wind, 
and the dynamo that generates electricity. It is also due to the friction of wind on the 
blades and the structure of the turbine. This noise is variable and intermittent; in calm 
wind turbines are idle or not noisy, but whether the wind becomes strong or remains 
moderate, even the most favorable wind is irregular. This variability explains the 
controversies about the intensity of the noise.  Its impact on humans is intensified in 
that it induces a state of repetitive or unpredictable alertness.

The characters of wind noise have been studied only recently, perhaps because 
of the grievances expressed by the Associations. This noise has been analyzed in the 
immediate perimeter of the air machines, and at greater distance in the more fluid 
medium [4] of wind farms implanted in the sea. The modalities of the propagation of 
this noise are now well known [5 ]: it depends on climatic conditions (temperature, 
humidity, wind speed and direction, etc.), but also on the topography and environment 
of each site. An undulating terrain, for example, can reflect and amplify (or hide) the 
noise in some places in a very localized manner. Conversely, the occupants of houses 
located on the sea may not hear the  wind turbines, even if nearby, because they are 
subject to the constant sound of waves, surf and sea breezes. 

This variability is also illustrated by the recent noise measurements made with 
modern instrumentation near homes, undertaken at the request of the people 
inconvenienced. In one of them, for example [6], the recordings were made on nine 
different sites, they detected 6 noise levels within the permitted limits, and 3 noise 
levels outside the norms. Among the first six, certain wind turbines were less than 500 
meters from the homes, while for the three others, the responsible wind turbine was 
more than a kilometer from the house where the measuring instrument was placed , 
and these differences were due solely to the topography. For future projects it would 
be desirable that for each proposed site, simulations of artificial sound (sound tests) be 
carried out and recorded prior to any construction. It is necessary that such tests 
henceforth be integrated into impact studies of wind farms. 

Since 1995, In France, the measurement of neighborhood noise, including that 
produced  by wind turbines has been subject to regulation norm NF S 31-110, which 
required that the noise measurements be performed with winds below 20 km / h [7], 
because for higher speeds "sound level meters may record parasite noises ...!. This 
regulatory situation is even more astonishing given that, on one hand technically it 
was easy even in 1995 to circumvent this difficulty, and , on the other, these wind 
turbines are usually in operation at much higher wind speeds.. This probably explains 
most of the complaints voiced about them today.

A change to this standard has been announced. But in the ministerial  records 
[8], prediction of sound pollution is done by use of computer-modeling software 
rather than by  field measurements, without taking into account the  variability of the 
spectrum of sounds over a long period, and seasonal speed and wind direction. It may 
therefore be ineffective.



All this leads to the even more regrettable fact that during the drafting of 
Article 98 devoted to wind turbines in the Act of July 2, 2003, these 
electromechanical devices, obviously noisy, were not treated as industrial 
establishments right from the start. Certainly they are required to have a building 
permit if they are above a certain height, and, beyond a certain power, they are subject 
to an "impact study". But this study does not take into account  the specific nature of 
the noise of these machines, which continue to be subject only to the regulations 
applied to ordinary houses. In fact, for wind turbines, a minimum security distance 
must be defined, even if the distance is for each individual establishment. Only with 
such measures can unwanted noise be avoided. This common-sense parameter has so 
far been ignored, to the point that currently, neither the installer nor the government 
can provide statistics showing, for each turbine (or wind farm), private or public, 
the distance from each turbine to the nearest dwelling.

Infrasounds are defined as the zone of deepest sounds in the sound 
environment (airborne, waterborne, or earthborne), whether or not they are distinctly 
audible to humans. The upper limit is somewhat vaguely fixed at around  20 Hz. 
They require considerable volume to be audible, and therefore should not be classified 
in the vaster domain widely represented in the perception of sounds (speech and 
music) to which the human ear is sensitive, in order to avoid confusion. Although 
inaudible, infrasound are present in our daily environment daily (see Appendix 
B). They exist in any industrial environment. They are also found, in very intense 
form, in  explosions, thunder, earthquakes. The experimental study of audibility and 
their effects on humans or animals requires ssophisticated laboratories, because of 
their long wavelengths and the great intensity with which such sounds must be 
generated so that they are perceptible.

D- Physiopathological effects of noise 

The nature of their effects depends on their intensity [9].
All audible sounds, when very intense, can result in  functional disorders and 

familiar ear injuries.  But such intensities are not found closer than several meters 
from a functioning wind turbine, where no one lives or works permanently.
At moderate intensities, the noises do not cause chronic ear damage. But hearing them 
can cause stress reactions, since they are mostly irregular, unpleasant 
experiences. That such induced stress may be responsible for various diseases is well 
known, and detailed below. In theory, prevention of these diseases is assured is 
assured thanks to  precautions taken for example, in the construction of highways and 
airports. The mechanism by which diseases are caused (pathogenesis)   by noise 
pollution in audible frequencies generated by the intermittent operation of the turbines 
is of the same nature.

Infrasound
At the levels found in the noisiest industrial sites, infrasounds, barely audible, have no 
proven pathological impact on humans, unlike other sounds from the higher frequency 
spectrum of hearing. Only in explosions, natural or manmade, may they have some 
responsibility for the often lethal lesions observed..

Beyond a few meters of these devices, infrasonic noise of wind turbines are 
quickly inaudible. It has  no impact on human health.



The spurious nature of the so-called scientific origin of rumors about them is 
detailed [10] in Appendix B.

5- Are wind turbines dangerous to humans ?

Some hazards and risks are well known and are already subject to effective 
prevention. Others are less well defined, polymorphous, variable, and   current 
methods of statistical observation suffer from methodological flaws.
A-The main dangers include:
1. All personal accidents due to site preparation, installation (or removal) of wind 
farms and their maintenance. Current regulations, provided they are applied, are 
sufficient to ensure the prevention of these accidents.
2. The operation of the turbines includes the danger of injuries due to  more or less 
large parts detaching themselves from these machines,  and being projected through 
the air accidentally following an equipment failure. To prevent it, it is necessary to 
establish a sufficient 'no man's land', for the extent  of which there are estimates based 
on the size of turbine, but these are not defined in current regulations. Note that this 
precautionary measure, when taken, is often violated or challenged by the landowners.
3. The same dangers persist for decades in the wind-farm graveyards formed by older 
wind turbines, which become obsolete and are abandoned without being dismantled 
for financial reasons.

Recent legislation provides for the prevention of these hazards, including those 
relating to the abandonment of these sites.

B-The hypothetical risks of wind turbines
Often found among the grievances cited the psychological impact or 

neurological stroboscopic effect caused by the sustained observation of the rotation of 
the blades, especially if done in the direction of a sun low in the sky. The fear of an 
epileptogenic effect of wind was often mentioned. However, if in other circumstances 
the role of an epileptogenic repetitive light stimulation is well documented, we found 
no observations in the literature implicating wind power in this case: that fear is by no 
measn conclusively supported. We must note in addition that the subject's eyes would 
have to be exceptionally fixated, and for a very long time, in order to transmit to the 
brain the variations of a luminous glow as narrow and distant as that which is 
furnished by the rotation of a wind turbine. 

C-The real risk of wind turbines: noise.
Whether intense or moderate,  noise is the most frequently voiced 

complaint about wind turbines [11]. It can have a real impact, hitherto little 
known, on human health (see Appendix B).

Let us recall that noise trauma is dangerous in two ways. It can damage the 
inner ear when the intensity and duration of noise exposure reaches high levels. But 
these intensities have never been observed in houses close to  wind farms.

At moderate intensities, noise can cause stress reactions, sleep disturbance and 
impact on general health. It is shown that a permanent or intermittent noise 
disturbance, such as those encountered in some workshops, or near airports or 
highways, increases the risk of hypertension [12] and myocardial infarction 
[13 ]. Similarly neuroendocrine disorders [14] have been described, with an increase 



in noradrenergic secretion, ACTH, and growth hormone. Finally, sleep disorders are 
particularly common in residential areas located near major means of communication; 
airports in particular, because of the intermittent occurrence of the noise they 
generate, are more troublesome. It is assumed that sleep is disrupted [15] if the 
noise exceeds 45 dB for the European Community, while the World Health 
Organization sets the figure at 35 dB.

Certain associations have deemed it legitimate to extrapolate the risks 
observed in the vicinity of certain airports, although there are no comparable studies 
focusing on populations near wind farms. But, despite the methodological challenges 
that such an investigation needs to overcome, a serious epidemiological study is 
needed because wind and airports are two very different sound sources.

The sonic assault is increased when the noise presents significant irregularities 
stimulating the attention of the individual. Conversely, the sound is better supported if 
it is continuous [16]. However, although habituation to these deficiencies can reduce 
their impact, this habituation is more difficult to achieve when subject feels victimized 
by the noise. Stress and its consequences depend on how the noise is experienced. In 
the case of wind turbines, the impact of this nuisance may depend on how it is 
imposed on the subject. If he has an interest, most often a material one, the risks of 
being annoyed will likely be diminished.

In any case, the prevention of these risks is based on moving the sound source 
farther away.  But it is theoretically difficult to define a priori a minimum distance of 
homes, which would be common to all parks, because the propagation of sound, that 
is to say the extent of this zone of disturbance, depends on the 
topographical environmental and is site-specific.
However, as an epidemiological study of the noise has 
not been completed, and given the results of recent 
noise measurements made with modern means, it 
would be desirable, as a precaution, to suspend the 
construction of wind turbines     with an output   
exceeding 2.5 MW located within 1500 meters of 
houses.     A distance of 1500 meters may now be   
proposed as a precaution.
6- Discussion of mechanisms to explain the problems experienced 
1 - Most of the functional disorders that have been the subjects of complaint may be 
interpreted as general effects of chronic noise mentioned above.
2 - But others have been blamed on infrasound, arguing they could be generated by 
wind turbines at sufficient intensity to cause symptoms of a vestibular nature (fatigue, 
nausea, headache). This interpretation must be discussed, pointing out:
• The very low levels of infrasound intensity measured in the close vicinity of wind 
turbines
•  The levels of intensity of infrasound would have to be over a thousand times higher 
than those present to be audible , and even more than a thousand times higher for the 
appearance of the discrete and transient vestibular reactions sometimes observed 
experimentally. . The fear of infrasound from wind turbines is therefore baseless.
7- Conclusions



The Working Group convened for this purpose has studied, among the negative 
considerations prompted by the installation of wind turbines, those affecting the 
health of humans.
It concludes:
1. the production of infrasound from wind turbines is in their immediate vicinity, well 
analyzed and very moderate: it is safe for humans;
2. there are no proven risks of stroboscopic visual stimulation from the rotation of the 
blades of wind turbines;
3. that the risks of trauma related to the installation, operation and dismantling of 
these machines  are foreseen and prevented by existing regulations for industrial sites, 
which appliy  to this phase of the installation and the demolition of wind farms which 
have become obsolete.
The group notes:
4. 
The Work Group finds 'that the true risks of wind turbines are linked to the 
possibility of chronic trauma caused by sound, whose psychopathological 
parameters are well known. .
5. It observes that the current regulations in relation to the impact on health 
caused by these machines [17]  do not take into account:

the industrial nature of these machines
the great irregularity of the sound signals emitted by these machines
technical advances in long term simulation and recording of sonic impacts.

6. that neither the installers of wind turbines, nor the government, nor the Associations 
have established statistics indicating the distance between each wind farm (whether 
private or public) and the closest habitation. 
8 - Recommendations
To demonstrate the possible adverse effects of wind noise for humans, the 
Academy considers it essential that  two types of studies be undertaken, 
including:
• the development of a procedure for recording, over a long period of several 
weeks, the noise induced by wind turbines in homes and its analysis at different 
periods of time in order to apply this expertise to the populations concerned.
• An epidemiological study possible health effects of wind noise on people, 
correlating these effects to the set-back distances of these machines, and to the 
results of the measures proposed.
Pending the results of these studies, the Academy recommends the 
following measures to the public authorities, effective immediately:
• as a conservation measure, the suspension of construction of all 
wind farms with greater power than 2.5 MW which are less than 
1500 meters from human habitation. 
• Article 98 of the Act of July 2, 2003 be amended as required, so that 
wind turbines over a certain power be regarded as industrial 
installations, and that their implantation be henceforth submitted to 
specific regulations taking into account the noise pollution which they 
bring about. 



Appendix A
Wind turbines: Technical and economic aspects
Wind energy production in the world. 

On a global level, renewable energies are developing,   (+1.4 % annually), but their 
share in the production of electricity is diminishing: 18.1 % in 2002 as compared to 
20.5% en 1993, since electricity consumption increases annually.

Hydro energy remains the dominant source  (90,4 %), but its growth is very weak, on 
the order of 1% per year. In contrast, if wind energy only represents .33% of electrical 
prodcution,  its  growth has  been very rapid.  In  the  European Union,  where  it  has 
grown  by  37.8%  since  1993,  1.5% of  all  electricity  is  today  produced  by  wind 
turbines. 

Production of wind energy in France

In France, 14 % of electricity is of 'renewable' origin. Although augmenting rapidly, 
(+  59  %  per  year)  because  of  very  attractive  financial  incentives,  overall  wind 
production remains marginal overall, with a little more than 200 MW installed. 

Theoretically, the possibilities for France are significant: France possesses the second 
greatest amount of wind resources in Europe, after the U.K. It is situated on the west 
coast  (from  the  Northern  Sea  to  La  Rochelle),  in  the  Rhone  corridor  and  in 
Languedoc-Roussillon. The three wind farms realized in 2004 have a total power of 
43 MW. 
The posted goal of France is to attain 10 000 MW wind power in 20103. 
The wind turbines installed in France vary in the level of power they generate. For 
example, among the largest and most recent, the 8 wind turbines of the Parc de Bouin 
in the Vendée region,installed in 2003, have a power  2,5 MW each. They are 102 m 
high  (including  the  40m  blades),  as  high  as  a  30-story  building.  Their  overall 
production is estimated  at (40 GWh (40 million kilowatt hours), which is to say an 
'availability'  of  around  25  %.  This  production  equals  the  electrical  consumption, 
outside of heating, of 20, 000 homes, and brings in 200, 000 € in business taxes per 
year to the community of Bouin. 

Advantages of wind energy.

Electrical wind energy is naturally renewable, non-polluting, and does not generate 
greenhouse gases (except during construction.)

In France, used as a base, wind energy makes it possible to diminsh the use of nuclear  
power stations, and thus to reduce the volume of nuclear waste (4. )

It  permits  remote  production  of  electricity,  to  the  advantage  of  zones  without 
infrastructures for transporting electricity, particularly in developing countries 
2 -In comparison, each of the 58 nuclear reactors has a power of 900 to 1300 MW.
3 -Taking into account the local opposition to wind farm projects, this objective, which would require 
the construction of about 4000 turbines, seems very optimistic. 
4 -If 10 000 MW turbines were installed, the reduction in waste would be about 5 %. 



Disadvantages of wind energy.
In  comparison  to  other  forms  of  production  of  electrical  energy  (hydro, 

thermal/flame or nuclear), wind energy is notably more burdensome. The 'fuel' is free, 
but  a  wind  turbine  of  2.5  MW costs  approximately  3  million  euros,  to  yield  an 
average electric power of .6 MW.   Production is haphazard, with little difference 
between  one  turbine  in  another  in  an  array.   Decreases  in  wind  affect  all  the 
installations  in  the  same  zone.  5.  This  carries  with  it  some  instability  in  the 
transmission  network,  which  may  be  unbalanced,  with  risk  of  blackout,  if  the 
proportion  of  wind farms  is  too  high.  The capacity  of  10,000 MW is  a  limit  for 
France.
  

Furthermore,  the  financial  incentives  for  their  installation  give  rise  to 
discussions concerning the real current cost of energy thus produced, the degree to 
which they really reduce greenhouse gases,  and the industrial  pollution caused by 
certain installations which were abandoned without being dismantled.
Installation of wind turbines is generally not well received by neighboring residents, 
nor  by  nature  protection  associations,  which  accuse  them  of  visual  and  sound 
pollution.
These nuisances would be reduced if the wind turbines were installed at sea, at 
significant additional cost.
5. During the heat wave of August 2003, the absence of wind caused the turbines to operate at 8% under their 
maximum capacity.
Appendix B 

Noise and infrasound 
Noise: 

A noise,  a  grouping  of  non-periodic  vibrations,  is  defined  by  its  spectral 
frequency, and the range of degrees of volume carried by each of these frequencies. 
Let us remember that the anatomy of the human ear is such that it is very sensitive to 
the range of frequencies 500-4000 Hz, et and that it is precisely within this zone that 
humans address their  most significant utterances. The majority of industrial noises 
have at their source spectra which are quite close to this range, differing primarily in 
their relative intensity [18], but within which the intensities of infrasounds are often 
below that of their audibility.
 

We must emphasize the fact that the frequency spectrum of wind turbines is, at 
source, comparable to any industrial machine.

The diffusion of sound energy from a given source depends on the nature of 
the medium through which it  is  propagated,  and on the wave length emitted.  The 
diffusion of  low frequencies  is  nearly spherical,  whereas  those of  ultrasounds are 
practically unidirectional.. 
 The loss in energy in relation to distance is enormous for high frequences, 
weak  for  low frequencies,  and  varies  approximately  in  inverse  proportion  to  the 
square of the distance for medium frequencies.  Thus, at several hundred metres from 



a source of loud noise, there are hardly any more high frequencies; only the medium 
and deep frequencies persist. Among these are the infrasounds. 

Infrasounds: 
The speed with which infrasounds are propagated through the air is near that 

of audible sound waves, that is on the order of 330m/s. Since the wavelength of a 
sound is  inversely proportional  to its  frequency,  that of an infrasound of 20HZ is 
about 16 meters, that is to say much higher than the height of most living creatures, 
and humans in particular. 

When a body or living being is submitted to infrasounds which reach it 
through the air, this body finds itself immersed in an acoustical field in which the 
phase is identical at each moment; in this condition, more than 90% of the mechanical 
energy received is reflected by the object; this is not the case if the body contains 
organs full of air which do not communicate with the oustide world (that is to say, in 
humans, the resonator of the tympanum, the digestive tract, the respiratory trunk when 
the glottis is closed). When the propagation occurs through solid matter, and involves 
for example the vibrations of the walls of an air cavity, the energy absorbed by the 
body, when it touches one of these walls, may be much more significant. 



FIGURE 1 (after J. Dancer)

Isosonic curves  of  Fechner and Munson. Each point  corresponds to a  pure sound (the frequencies 
shown on the x-axis and sound intensity on the y-axis are  expressed in logarithmic co-ordinates). . 
Each curve, called 'isozone',  connects the points which correspond to sounds which give the same 
subjective  impression  of  intensity.  The  lowest  zone  of  each  curve  corresponds  to  the  maximum 
sensitivity of the ear.    (500 – 4000 Hz). The curve 0 corresponds to the weakest audible sound; the 
curve 120, to sounds on the pain threshold.

These characteristics oblige us to use closed chambers, in which two opposite 
panels  are  pierced  by a  window  sealed  with  a  membrane  of  the  type  used  in  a 
loudspeaker, when we carry out physiological studies. By this means, one can easily 
subject  bodies of small volume, such as small animals, to  variations of local pressure 
; but applying these signals to humans requires much more complex installations. In 
addition, detecting and measuring of infrasounds is done with different instruments 
than those used for sound waves, forcing  us to have recourse to variable-frequency 
transducers, comparable to barometers. 

Also,  the directivity  [the measurement of the directional  characteristic of a 
sound source]  of sound waves diminishes with frequency. An emitter of ultrasounds 
radiates practically in one single direction. On the other hand, the waves emitted by an 
infrasound generator are practically spherical and radiate from all sides. Above 150 
dB,  which  is  to  say  just  above  their  threshold  of  audibility,  it  soon  becomes 
impossible  to  produce levels  of  infrasound waves  propagating themselves through 
free space in a controlled and repetitive manner.

Providing that the energy of their  source is  sufficiently strong, infrasounds 
may thus he propagated for considerable distances. As a result of their reflection on 



the  high  layers  of  the  atmosphere,  the  aerial  infrasounds  emitted  by  a  nuclear 
explosion may circle the world several times, which makes it possible to detect these 
explosions at a great distance.In addition, the low frequences are better propagated in 
a solid medium than an aerial medium; solid-based infrasounds are less deadened than 
aerial infrasounds
Natural  infrasounds  (wind,  thunder,  etc.)  are  part  of  the  natural  environment  of 
humans. Even if they are inaudible because of their weak intensity, they are produced 
by many daily activities: 
7. jogging = 90 dB à 2 H; 
8. swimming = 140 dB à 0,5 Hz; 
9. riding in a car with the windows open = 115 dB à 15 Hz; 
10. ?� during certain manoeuvers involving scratching the external auditive apparatus 
= 160 dB à 2 Hz; 

?� engine room (for example, of an ocean linera) = 130-140 dB à 5-20 Hz. 

Source type 8 Hz 16 Hz 32 Hz 63 Hz 125 Hz 
Light vehicle at 100 

km/h 
95 90 88 82 78 

Truck at 80 km/h 103 105 102 92 88 
Train, windows 
open, at 80 km/h 

97 101 101 

Wind turbine of 1 
MW at 100 m 

58 74 83 90 

Threshold of 
audibility 

105 95 66 45 29 

Audibility threshold in dBA of low frequences and certain infrasounds detectable by instruments in 
circustances of daily life. 

. 
As the frequency of a sound descends below the zone of conversational frequencies, 
the energy needed for the human ear to perceive it increases rapidly.  Furthermore, 
within these ranges of low frequencies, though the ear can recognize a tone down to 
20Hz,  below  this  zone  it  perceives  nothing  but  distinct  phenomena  described  as 
'beats.' This particularity is part of the definition of infrasounds. But 20Hz is a vague 
limit, because the non-linearity of the average ear causes distortions which cause a 
variance in parasite sound perception. 

At intensities less than 160 dB, the physiopathological effects of infrasound are well  
studied, even if their study requires sizeable installations only to be found in highly  
specialized laboratories.  The audibility threshold of infrasounds in humans is   105  
dB pour 8 Hz, de 95 dB for 16 Hz, 66 dB for 32 Hz, 45 dB for 63Hz and 29 dB for 29  
Hz. The pain threshold is 140 dB at 20 Hz et 162 dB at 3 Hz. Auditory fatigue is not  
observed, whether for 140 dB at 14 Hz during 30 minutes, or for 170 dB between 1  
and 10 Hz during 30 seconds. 

But  we are speaking of  enormous amounts of  energy,  only  found (apart  from the  
laboratory) in explosions.



FIGURE 2 (after A. Dancer)
Energy required (on the x-axis) to obtain the limit threshold and the thresholds of sensation of 
equivalent intensity, by comparison to a reference soundwave of 1,000 Hz, for different frequencies (on 
the y-axis). Infrasounds (above and to the left in the figure) require a very strong intensity to be heard, 
and an intensity completely beyond the normal to reach the pain threshold.

Infrasounds,  like  audible  sounds,  may  also  give  rise  to  resonance 
phenomena; the chest resonates between   40 and 60 Hz, and the abdomen, weakly, 
between 4 and 8 Hz. Opening the glottis permits the air contained in the thorax to 
begin  resonating  at    1  Hz,  so  that  at  around  165  dB one  may observe  passive 
breathing modulated by infrasound.

The middle ear is the first to suffer as the intensity of infrasounds increases, 
because the elastic membrane of the tympanum is sensitive to variations of pressure, 
and  absorbs  energy better  than  the  rest  of  the  body.  Thus,  from 130dB one  can 
observe  a  transitory  tympanic  hyperemia,  which  disappears  when  the  stimulus  is 
stopped. 

Levels superior to 160 dB, which could cause cochlear lesion, would require 
generators of a totally impractical power and size in the open field. 

Vestibular damage represents the essential element of the phenomena triggered 
in the intter ear by infrasounds. These troubles reflect the diffusion in the vestibule of 
the  energy  delivered,  by  the  stirrup,  to  the  labyrinthine  liquides.  During 
tympanometry, a routine event in audiometric clinics, a static pressure is applied to 
the external auditory conduit, which creates a monaural pressure and can cause slight 
dizziness. Nonetheless, in animals, exposure to 169 dB at 10 Hz or to 158 dB at 30 
Hz,  does  not  bring  about  nystagmus.  In  the  case  of  humans  submitted  to  levels 
varying between 142 and 150 dB, one does not observe nystagmus either, whether the 



stimulation is monaural or bilateral, or whether it is in phase or in phasal opposition. 
However,  tone  bursts,  or  sounds  modulated  in  amplitude,  may,  in  monaural  or 
dissymetric application of 125 dB, at a rate of three per second, produce rapid eye 
movement or temporary loss of balance. 

Also, as conversational frequencies are approached, coughing and a 'sensation 
of suffocation' have been reported during exposure to siren noises from 150 to 154 dB 
in the range 50 to100 Hz. A disturbance is not observed except with stimuli having a 
sound  spectrum with  strong  slopes  in  the  low frequencies  (8  dB/oct),  and  at  an 
intensity superior  to  that of the audibility threshold.  Effects  called 'psychological', 
with lack of concentration, may appear above 100 dB, in healthy subjects submitted to 
infrasounds. 

In the particular case of wind turbines, let us note that: 
- at 100 meters from a wind turbine of 1 MW, we find 58 dB at the frequency 

of 8Hz, 74 dB at the frequency of 32 Hz, 83 dB at the frequency of 63 Hz, 90 dB at 
the frequency of 125 Hz; 

- the low frequencies measured at 100 meters from the turbines are thus at 
least 40dB below the threshold of audibility.
At this distance, the intensity of infrasounds is so weak  [19] that these machines 
cannot provoke this inconvenience, nor the somnolence connected to the action of 
infrasounds on the vestibular part of the internal ear, which can only be obsdrved at 
the strongest intensities which can be generated experimentally. 

Myths about infrasound.
For a certain part of the public, and in contrast to the sound waves that everyone can 
perceive,  low  frequencies  inhabit  a  mysterious  world  which  generates  fear.  The 
reasons alleged are the following: 
•  they  accompany  disastrous  events:  thunder,  explosions,  particularly  nuclear 

explosions, etc.. 
• these waves travel great distances
•  it  is  very difficult  to  protect  oneself  against  infrasound waves  which,  from the 

outside, easily penetrate the interior of buildings.. 
• the physiological phenomena which they can bring about at very strong intensities 

are to be feared. 
It is noteworthy that the general public does not know that the high intensities for 
which human ingenuity may be responsible (explosions of diverse origins, supersonic 
bang, etc.), have nothing to do with the intensity of infrasound produced by the rest of 
human industrial activity. This fear of infrasounds is nourished, especially on the 
Internet, by reference to a publication [20] dating from 1966. This old work has just 
been analysed by   G Leventall[21] ; he reviewed all the elements and produced a 
critique of each. He showed that the methodology employed was inadmissible and the 
conclusions unacceptable, in respect to the current exigencies of scientific work. 

Bibliography
The scientific literature concerning the pathology induced in humans by wind turbines 
is limited.  This scarcity is even more striking if we consider only the studies of the 
impact of infrasounds on humans: in 2005, Medline tabulated only 179 articles,  and 
this impact  was  most often considered  in the context of  more general studies of 
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these physical phenomena:
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Especially because they are very recent, we cannot exaggerate the importance of the 
original  publications  of  the  First  International  Conference  on  Wind  Turbine 
Noise: Perspectives for Control. They are not yet published or available on the Net, 
but may be consulted in the Library of the Académie. 
Despite the lack of scientific rigor of most internet sites dealing with the relationship 
between infrasound and wind turbines, they may not be ignored because of the greatr 
influence they have on people interested in these matters. In this connection, we refer 
readers  to  a  work  which  appeared  in  2002,  and  can  be  read  at:  http://crrm.u-
3mrs.fr/ile-rousse/2002/IleRousse2002.pdf  : « Les infrasons entre science et mythe : 
la bibliométrie peut-elle contribuer à clarifier une vérité scientifique controversée ? ». 
The  author,  Bertrand  Goujard,  an  engineer,   has  made  a  study  of  the  Internet 
bibliography on infrasounds which deserves to be read, and which can be found on 
that site.
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