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One leading DIY chain is stocking small-scale wind turbines and recent press reports have 
highlighted the nuisance they can cause when mounted on residential or commercial buildings. 
Gwyn Mapp says a more refined method of measuring their noise and vibration is needed  

The UK government agreed to reduce greenhouse gas emissions by 12.5 per cent by 2010 when it 
signed the Kyoto Protocol in 1990. To achieve this target the Department of Trade and Industry (DTI) is 
committed to increasing the amount of electricity generated by renewable sources from 4 per cent in 2005 
to 10 per cent by 2010, with an aspirational target of 20 per cent by 2020. 

Pressures such as the increased cost of fossil fuels and concern surrounding the security of supplies of 
fossil fuels from other countries have increased the momentum for generating electricity from renewable 
sources, for example, biomass, solar electric (photovoltaic), solar water heating, tidal power and wind 
power. 

Most commentators accept that immediate action is required to meet these targets. The UK has about 40 
per cent of the total European wind resource and alternative technologies are not yet able to generate 
electricity more cost-effectively, hence wind power is considered the best option in the foreseeable future.

MICROGENERATION STRATEGY 

The DTI published a microgeneration strategy in 2006, which aimed to introduce small-scale electricity 
and/or heat generation from low carbon sources at or close to the point of consumption. It has been 
claimed that, in the case of centralised electricity generation, 30-50 per cent of all the electricity generated 
is lost in transmission between the generator and the consumer. As a result, one could argue that for 
every megawatt generated by microgeneration, 2MW do not need to be generated by centralised power 
plants. 

The Energy Saving Trust (EST) has examined the role that microgeneration technologies can play in the 
UK and suggested that, given favourable conditions, 30-40 per cent of the UK’s energy needs could be 
met by microgeneration by 2050. To create these favourable conditions the government has offered grant 
schemes, such as the Clear Skies initiative and the Low Carbon Building Programme, and is studying the 
installation of microgeneration technologies. 

A wind turbine is a machine that converts the kinetic energy of the wind to electrical energy. There are 
two main types of wind turbine. The first is a horizontal axis wind turbine, so named because its axis, ie 
the line between the rotor (the blades) and the generator, lies parallel to the ground. The advantage of 
this is that once the rotor blades are pointing into the wind, their energy capture is efficient. The problem 
is that the turbine has to be directed to face the wind in order to generate electricity. 

The other type is a vertical axis wind turbine. This has its axis perpendicular to the ground. Unlike the 
horizontal axis wind turbine, it does not need to be directed into the wind so its electricity generation 
potential is not affected by wind direction. The downside is that it is less efficient at catching the wind than 
a similarly sized horizontal axis wind turbine. 

At the moment a micro wind turbine has no specific definition. However, the DTI and EST define 
microgeneration (which includes that by wind power) as: “... any technology, connected to the distribution 
network (if electric) with a capacity below 50-100kW. Most domestic installations will be below 3kW”. 

A wind turbine with a generating capacity at the upper end of this definition would typically have a rotor 
diameter of 20m and stand 30m tall. A wind turbine at the upper end of the “domestic installations” 
definition would typically have a rotor diameter of about 3.5m. 



PLANNING APPLICATIONS 

At present planning permission is required to install a micro wind turbine. In this situation, an EHP would 
want to try to predict potential noise and would ask the developer for an acoustic report of the possible 
effects upon the nearest noise-sensitive premises. While this may seem like a sensible precaution, it may 
not be as helpful as first thought. 

In order for an acoustic report to assess a micro wind turbine it might be considered acceptable to treat a 
micro wind turbine like any other potential noise source that would be mounted on or located close to a 
noise-sensitive dwelling. This would require the application of BS4142: 1997 – Method for Rating 
Industrial Noise Affecting Mixed Residential and Industrial Areas. However, there are a few problems with 
this approach. 

BS4142 involves the comparison of the background noise level (LA90,T) of an area with the likely noise 
of the source to be introduced in order to assess the likelihood of complaints. However, background noise 
level increases with wind speed. 

Also, the standard suggests that noise readings should not be carried out in wind speeds of greater than 
5ms-1, which is very close to the wind speed at which all wind turbines begin to generate electricity. 

ASSESSING THE NOISE 

How then do you assess the noise from a wind turbine? Should the acceptability criteria be set against 
the lowest background noise level, which would coincide with the period of low wind speed and therefore 
little activity from the micro wind turbine? Or should it be set against the lowest background noise level 
when the micro wind turbine is generating electricity, which would mean that determination of the actual 
background noise level would be very time consuming and beyond all those without specialist noise and 
meteorological equipment? 

To try to overcome this problem when dealing with wind farm developments the DTI commissioned and 
published ETSU – R – 97: The Assessment and Rating of Noise from Wind Farms. This applied an 
absolute noise limit when the wind speeds were low, and a variable noise limit linked to the background 
noise level when the wind speeds increased. However, there are problems with its application to micro 
wind turbines. 

First, the determination of the likely noise effects of the wind turbines depends on the supply of the sound 
power level of the turbine(s) from the manufacturer. To date, there is no requirement for the 
manufacturers to present noise data to any recognised standard, let alone to produce the sound power 
level of their equipment. 

Secondly, ETSU – R – 97 states that when considering the background noise levels at noise-sensitive 
premises, other turbines and/or wind farms should not be considered. In an urban or suburban 
environment, there could be a situation where several turbines are installed in close proximity to each 
other, contributing significantly to ambient noise creep but none causing a problem by themselves. 

Thirdly, the noise limits are set with a number of factors in mind, one of which is “the need of society for 
renewable energy sources to reduce the emission of the pollutants in pursuance of government policy”. 

While this principle may be valid in large developments that would benefit thousands of households, it is 
open to debate whether the same principle could be applied to a micro wind turbine that may only serve 
the needs of the owner. 

Finally, no consideration has been given within ETSU – R – 97 to the potential vibration issues, which the 
author’s investigation into the potential for noise and vibration issues from micro wind turbines found to be 
a more significant problem than noise at the site selected for the study. 



NO EASY ANSWER 

As can be seen, there are no easy answers for the assessment of noise and vibration from micro wind 
turbines. The assessment of industrial-scale wind turbines is problematic enough. 

However, the increasing practice of installing micro wind turbines closer to, or attached to, noise-sensitive 
premises, when added to the inherently complex wind patterns that occur as a result of nearby obstacles 
that may surround the micro wind turbine, make the assessment process even more difficult. 

Gwyn Mapp is a senior consultant in acoustics, noise and vibration at Bureau Veritas UK and 
Ireland and a former local authority EHO. 

EHP is interested in hearing your opinions on this topic. Please contact either ehp@cieh.org or 
the author at:gwyn.mapp@uk.bureauveritas.com  
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