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Abstract

Wind turbine generator acoustics is an issue for communities as it is people within these
communities that occupy dwellings. The current New Zealand wind turbine standard
NZS6808:2010 Acoustics — Wind Farm Noise, places priority on received sound pressure
levels at dwellings remote from the wind turbine rather than from sound emission at the
wind turbine generator itself.

As part of assessment under NZ56808:2010, background noise levels are required to be
measured [as Lage] at selected relevant receiving locations off site before a wind farm site
can be developed. Allowable wind turbine design sound limits are then derived [as Laeg]
from a comparison of the predicted wind turbine sound pressure levels and the actual
measured average background noise at the nominated off site receiving location[s].

A disparity arises with the use of two different sound level descriptors used for assessment
under the standard, namely the statistical Lago versus the Laeq energy average sound level
descriptors. In order to account for the possible variation between the Lag and Laeq Sound
level descriptors NZS6808:2010 requires Laeq predicted sound pressure levels to be
‘converted’ to received Lago sound pressure levels as part of the acoustic prediction process
and hence NZS6808:2010 states the predicted Laeq Sound pressure levels at any receiver
location are to be treated as equivalent to the Lagg value.

At the time of commencing this study the [then] current New Zealand wind turbine
standard NZS6808:1998 Acoustics — The Assessment and Measurement of Sound from
Wind Turbine Generators stated that background noise levels were ‘typically 1.5 dB to 2.5
dB’ lower than the predicted Laeq Sound pressure levels for wind turbine generator sound.

Unlike the current standard, NZS6808:1998 did not provide any means to account for the
disparity between the background noise levels and predicted wind farm sound levels as
part of the wind farm assessment process. A key implication being that under
NZS6808:1998 wind turbine sound could potentially exceed the allowable 40 dBA design
sound limit [or average background noise level + 5 dB] by up to a further 2.5 dB and still
remain in compliance with the limits recommended under the NZS6808:1998.

The impetus and motivation behind this study has consequently been to endeavour to
quantify the variability between wind turbine generator sound descriptors [Laeq and Lago]
both on the wind farm site and at a remote receiver dwelling location where people
actually reside.

The research outcome is relevant as at the time of commencing this thesis NZS6808:1998

was being reviewed by experts and practitioners in the area of wind turbine acoustics.
This review included assessing any differences in sound level descriptors.
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This review provided the incentive for the thesis being particularly valuable, unique and
practical so far as any actual measured field results were relative to wind turbine
generators in New Zealand and the New Zealand Standards operating environment.

In order to carry out the evaluation between Laq and Lag sound level descriptors an
assessment based around a semi-empirical field study of objective field measurements
and subjective observations was conducted at two wind farms in the lower North Island of
New Zealand. The study assessed present day, commercial class, horizontal, three bladed
wind turbine generators located over heterogeneous terrain.

The principal implication of the study related to the collection of uncontaminated wind
turbine sound level samples. A raw data set of 11,150 [10 minute Laeq/Laso sound level
samples] were collected over a 12 month period. From the total sample, merely 39 [or
less than 2% of the total raw sample] were actual uncontaminated wind turbine sound
samples only.

The conclusion here is that due to the high number of intervening variables it is a
challenge to collect a large sample set of uncontaminated wind turbine sound data. Based
on the data collected, it could potentially take several years to collect a suitable
uncontaminated sample of say 1,500 [10 minute samples] from wind turbine sound only at
remote locations off the wind farm site using such methods. Data collection and analysis
was not an issue on the wind farm site itself due to the measurement location and wind
turbine being in close proximity.

The results of the field study illustrated that based on the final data set of 10 minutes
sound level sampling [n=39] the overall mean sound level difference [Laeq - Laso] for wind
turbine sound was 2.4 dB at a remote residential location some 1200m from the wind farm
site. The overall mean sound level difference for wind turbine sound levels based on the
wind farm was 1.4 dB [at the nominated R, location].

As a result of the study’s findings it is concluded that although the field data indicated a
quantifiable level difference between the two sound level descriptors the current wind
turbine noise standard [NZS6808:2010] rightly removes any uncertainties by stating that
Laeq = Lago When carrying out the assessment process.

Therefore the removal of any uncertainty is chiefly due to the fact that although a
quantifiable level difference between the two sound level descriptors was achieved for
this study the sound level difference is prone to change and any precise or exact level
difference is therefore a factor of the wind turbine generator models tested site conditions
and related intervening variables.
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