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Environmental factors and

other essential issues must
be critically evaluated prior
to choosing an installation
site for the generation

of electricity from a

wind turbine. (Courtesy:
Shutterstock)

When looking for a wind-
turbine site, it's important
to make sure environmental
factors such as noise are
considered.
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his article focuses on the ecological noise problem

and economical aspects justifying wind turbine

installations. The environmental issue such as

physical limits, noise levels, tower-design con-

straints, disturbances of local ecological system,

effects on radio communications and television
signals, zoning restrictions, and impacts on bird life must
be studied in detail prior to the selection of an installation
site. The financial aspects such as initial costs for analysis,
design, fabrication, operational, transportation, testing, in-
stallation costs for turbine and tower, and, finally, economic
feasibility for installation at a particular site must be consid-
ered. Itis necessary to note that practicability is determined
strictly on the basis of expenditure and the quantity of elec-
tricity generation based on initial investment.

Environmental factors and other essential issues must be
critically evaluated prior to choosing an installation site for
the generation of electricity from a wind turbine. It may be
complicated or even impossible to get approvals from appro-
priate government establishments to work a wind-turbine
system in a restricted area due to objections from residents
in the locality of the installation site.

Choosing an installation site is critical. Extreme concern
should be exercised in selecting a site for a wind-turbine in-
stallation. Considerable amounts of shear and compression
normally occur in a horizontal wind stream as it travels
over the topographical contours and rough surface of the
Earth at any installation site. Meteorological data should be
collected over several years to make sure that wind speeds
of 6 to 15 m/s are available at operating heights of 20 to 30
feet, where wind speed is normally measured by anemom-
eters. Shear generates lower wind speeds near the surface
than at greater heights sufficient for free wind flow to occur.
Furthermore, the free flow velocity at heights high enough
from the surface to be unaffected by surface shear is sig-
nificantly larger than that of the winds at the surface or at
anemometer heights of 20 to 30 feet where wind speed is
usually considered.

According to aerodynamics and fluid dynamic scientists,
the wind speed near the surface of the Earth increases close
to the 1/7 power of the turbine height over the surface of
the ground, over open water such as a lake, river, or sea, and
over flat plains as illustrated in Figure 1. It is clear that wind
speed (V) varies as H0.4 due to high buildings, as H0.28 due
to plants and homes, respectively. These values may not be
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valid in desert regions due to temperature variations within
20 feet above the surface.

NOISE LEVEL

Noise generated by wind turbines can be an annoyance, and
the decibel (dB) intensity ranges from the slightly audible
to causing discomfort. Scientists believe that doubling the
power of a noise source by installing two wind turbines will
increase the overall noise level by 3 dB.

It is important to clarify that any pain level from noise
is dependent on the pitch of the blades and the components
of sound generated by the wind turbine, including the wind
over the rotor blades and the whirring of the generator. In
addition, each sound component has a typical pitch, mak-
ing it unique from the other sound generators. The noise
measurements are dependent on the way the human ear
recognizes sound by using a scale for the frequencies best
heard. Noise level is considered in decibels (dB), the unit
normally used to indicate noise levels. Wind turbines with
two blades spinning downwind of a tower will make a char-
acteristic “whop-whop” as the rotor blades pass behind the
tower. This sound may be missed by standard noise-mea-
suring equipment. It is interesting that many complaints
about wind-turbine noise in California have been directed
at two-bladed downwind turbines. If a customer selects this
type of wind turbine, he may need to consider the inherent
effects from low-frequency sound components.

Another element is the time duration over which turbine
noise can be heard. City or county noise ordinances general-
ly specify a maximum level that must not be exceeded over
a specified time frame. Some cities and counties weigh the
time duration over which the noise occurs at various levels
and frequencies. This complicates the task of estimating
the impact from the noise of a wind turbine. Compared to
noise levels from trains or airplanes that emit high levels
infrequently throughout the day and night, a wind turbine
may emit far less noise but does so continuously. Some may
find this aspect of the wind-turbine-based energy more an-
noying than noise generated by other energy sources.

Noise acceptance is affected by subjective factors. If your
community is unhappy about high utility rates, the sound

N The financial aspects such as initial
costs for analysis, design, fabrication,
operational, transportation, testing,
installation costs for turbine and
tower, and, finally, economic
feasibility for installation at a
particular site must be considered. P
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Height H (ft) V=HO0.4 V = HO.28
100 6.31 3.63
500 12.00 5.70
1000 15.85 6.92

2000 2091 8.40
3000 2459 9.41
4000 2759 10.20
5000 3017 10.85

Table 1: Vertical wind speed as function of height for various ground
roughness factors.
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from a wind turbine may add to community unhappiness.
Finally, the noise generated by a wind turbine must be
placed within the context of noise levels from other sources.
For example, ifyou live near an airport or a busy highway, a
wind turbine will barely create a noise problem.

Another example is noise from the wind. If an instal-
lation is in a high-wind area, the wind-turbine noise may
not be bothersome because the ambient noise level of the
wind stream may affect the noise level generated by a tur-
bine.Itis important to distinguish the ambient background
noise of an installation and the noise generated by the wind
turbine. It should be the objective of the responsible au-
thorities to limit increases in the total noise arising from
a wind-turbine installation in relation to noise generated
by other sources.

AMBIENT NOISE FROM INSTALLATION SITE
Studies performed by wind-turbine design engineers show
the ambient or background noise from the nearby trees var-
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Figure 2: Noise level with distance.

ies from 51 to 55 dB (A) at a distance of 40 feet. Under these
wind-speed conditions, the noise from the nearby trees can
cover the noise generated by a 10-kW wind turbine operat-
ing in the same wind situation. One must understand clear-
ly the difference between the background noise and the
noise generated by a wind turbine. The background noise
level is subject to surface conditions, while the noise pro-
duced by a wind turbine is based on the blade parameters
and number of blades in the rotor.

Noise capacity made by aerodynamic engineers indi-
cates the ambient noise level from a 10-kW wind turbine
is about 51 to 53 dB (A) at wind speeds of 11 m/sec [4].
The noise generated by the turbine varies from 54 to 55
dB (A) at a distance of 323 feet (100 meters) to 53 to 54 dB
(A) at 643 feet (200 meters).The noise level estimates pre-
dicted by the European Wind Energy Association for 300-
kW wind turbines indicate the noise from operation in a
wind-speed environment of 18 mph will drop to 45 dB (A)
within 200 meters. The overall noise level from 30 wind
turbines of 10 kW each will be 45 dB (A) within 500 meters.
(See Figure 2)

The noise estimates indicate no wind turbine, no mat-
ter how silent, can achieve levels better than the ambient
noise. It is important to mention the difference between
the ambient noise level and the noise level generated by a
wind turbine determines most people’s responses. The main
objective of the authorities should be limiting increases in
the total noise to a level that should be acceptable to the
residents in the vicinity of a wind-turbine site. -/
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