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Turbine Design and Use 

 
The Gaia-Wind turbine is in the ‘small wind turbine category’ and has a peak 
rated output of 11kW.  It produces an energy yield that is practical for 
supplying electricity to properties such as private houses, farms, offices, small 
businesses and public buildings where the primary goal is to reduce the 
amount of electricity imported rather than generate specifically for export to 
the grid. 
 
The turbine has been developed according to ‘Danish design’; the design 
basis for most of the large commercial turbines used today. Like its bigger 
relatives, it has a slow rotation speed (56 rpm) which is independent of the 
wind speed. It also incorporates many of the control and safety features from 
the large turbines. 
 
The Gaia-Wind turbine is configured to give an optimal yield in moderate wind 
speed sites i.e. those with an ‘annual average wind speed’ in the range of 
4.5-7.5 m/s. As such it complements the wind conditions found in many rural 
areas of mainland Britain. 
 
The turbine is connected to the grid via the electricity meter at the property. 
The electricity provider replaces the standard meter for an import/export 
model allowing the turbine owner to export energy to the grid when there is a 
surplus. 
 
Greenhouse Gas Offsetting 

 
Typically, the Gaia-Wind turbine will generate around 30,000 kWh of green 
electricity per year, offsetting  around 17 tonnes of  CO2 emissions from 
existing energy generation . This is sufficient to bring the carbon footprint of 
the average four person household back to zero (household energy use + car 
+ air travel 
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Key Considerations for a Small Wind Turbine 

 
Small wind turbines are generally linked with a property and as such are 
rarely in ‘prime wind’ sites as sought by commercial power generators. 
Nevertheless, if care is taken with regard to selection and positioning, a small 
wind turbine can make a significant contribution to greenhouse gas reduction 
as well as being an economically attractive proposition for the owner. 
 
The following rules of thumb apply: 
 

• There should be no, or minimal, obstructions in the direction of the 
prevailing wind. For most sites in the UK the prevailing wind is South 
West. 

 
• Obstacles such as buildings and trees degrade wind quality by producing 

turbulent zones in their vicinity. These can significantly reduce the 
output of a turbine. It is important, therefore to select a tower of 
sufficient height to allow the rotor to sit above any potentially turbulent 
zones. 

 
• Wind speed tends to increase with height in most locations, a 

phenomenon known as wind shear. This variation in velocity with 
altitude is most dramatic near the surface.  Further, the energy in wind 
is proportional to the cube of the wind speed. Consequently a small 
change in wind speed produces a much larger change in wind energy. 
For example: increasing the height of a turbine rotor, from 9m to 18m 
will increases the expected wind speeds by 10% and the expected 
power generated by 34%. 

 
• Wind energy capture is related to the area swept by the rotor eg. a 6m 

radius rotor sweeps an area 4 times greater than a 3m rotor. Bigger 
rotors generate more power.  
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Gaia-Wind 11 kW Turbine Footprint 

 
Assembly Height - The turbine assembly is mounted on an 18m high tower. 
The hub of the rotor is at 18.3 m.The rotor is a twin blade design and is 
manufactured as a single composite unit 13m in diameter. When in the 
vertical position, the tip of the rotor extends to a height of 24.8m and the 
lowest point is 11.8m above the ground.  
This is around 1/5th the height of a typical turbine found on a modern wind 
farm. 
 
Foundation – The bottom of the tower is bolted onto a reinforced concrete 
base with dimensions 5 x 5 x 0.4m. This is set in a hole 1m deep with an  
0.6m layer of hard packed earth on top. 
 
Cabling- The turbine is connected to the building power supply at the main 
fuse box via an armoured cable buried at a depth of  0.75m. 
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Visual Presentation of Turbine 

See technical information and pictures section 
 
Comments  
 
Towers:  Constructed from galvanised steel in either a lattice or tubular form.  

The lattice form merges into backgrounds such as trees or hills. The 
tubular  form compliments modern structures. 

 
Rotor:  Slow turning at nominal speed of 56 rpm (independent of wind 

speed). Light grey, reflection free fibreglass blades 
 
 
NOISE DATA 

The table below gives indicative noise levels at various distances from the 
base of the turbine. The data is derived from independent measurements 
made at a site in Denmark . 
 
For full noise table see technical information and pictures section 
 
Comparative Noise Levels 
Location Noise dB(A) Comparator 
tower base 56 conversational speech, 50-60 dB(A) 
30m from tower 50 car at 100m driving at 40 mph, 55 dB(A) 
60m from tower 45 living room, 40 dB(A) 
100m from tower 40 rural night time background, 20-40dB(A) 
 
In practice turbine noise is often masked by background noise such as wind, 
leaves rustling, traffic noise etc. Due to its constant and low rotational speed, 
the Gaia-Wind turbine is amongst the quietest in its class (the aerodynamic 
noise of a turbine increases exponentially with an increase in the rotational 
speed). 
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Safety Features 

The Gaia-Wind turbine has a number of safety features to ensure that the 
rotor speed and power generation are kept under control in all wind 
conditions. These exist as passive features built into the design or are 
actively initiated by the control system.  
 
There are three levels of protection: 
 
first level – passive :   

• The aerodynamic design of the blades introduces a gradual stalling 
effect as wind speeds rise above 12 m/s. This limits power output. 

• If for any reason the turbine is disconnected from the grid, a spring 
operated mechanical brake is released and the rotor is stopped. 

 
Second Level – controller initiated:   

• At wind speeds above 25 m/s (56 mph) the controller activates a 
mechanical brake. This stops the rotor turning. The brake is not 
released until wind speed drops consistently below 25 m/s. 

• The controller will also activate the brake if an excessive vibration is 
detected, if the generator overheats or if there is a grid electrical 
fault. 

• A manual override button on the controller can also be used to 
activate the braking mechanism 

 
Third level – passive: 

• In the extremely unlikely event that the first and second level safety 
mechanisms are insufficient or fail, centrifugally activated 
aerodynamic brakes, concealed in the rotor tips,release, spoiling the 
rotor aerodynamics and its subsequent ability to rotate. 
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Appendix - Technical Information and Pictures

• Tower Elevation 
• Nacelle and Control Box Schematic 
• Control Box Pictures 
• Pictures 
• Noise Report 
• Data Sheet 
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tubular tower elevation 
(dimensions in metres) 

Ground Level 

18.3 
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dimensions of the turbine nacelle (mm) 
 
 
 

 
 

dimensions of the control box (mm) 
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The control box is normally mounted on a 
steel support set into the buried concrete 
foundation 

Interior of the Gaia-Wind 
controller box
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Gaia-Wind 11 kW 
18m painted tower, light 
grey, reflection free rotor, 
standard buried foundation. 
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Installation of Gaia-Wind 
11kW turbine. 18m 
galvanised tower. 
Control box can be seen at 
tower base. 
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Noise emission of Gaia-Wind 11 kW turbine 

Noise emission report from Denmark 

The PDF file ‘031105_Lydtrykskontrol_m_tabel.pdf’ contains a summary of 
measurements and additional tables for transferring noise levels at the source 
(measurement) location to noise levels elsewhere.  
The report is made by: ‘Miljø- og levnedsmiddelkontrollen’ dated 24-01-1996. It 
describes noise measurements for the Gaia-Wind 11 kW turbine, formerly known 
as ‘K.M. Vindmøller Type Swinger T 202’. A translation of the document is given 
below (Danish to English). 

TRANSLATION: 

Commissioned by: 

 K.M. Vindmøller, Anholtvej 3 A, 7000 Fredericia, Denmark. 

Subject: 

Measurement of the noise emission of the wind turbine at the address: 
Vester Søttrupvej 17, 9600 Aars, Denmark. 

Goal: 

To determine the sound level of the wind turbine manufactured by K.M. 
Vindmøller, Type Swinger T 202. 

Report nr.: 

M96-27.759. 

Consultant: 

Steen Holmgaard. 

Summary: 

On 20-01-06 between the hours of 12.00pm and 2.30pm measurements of the 
noise emission from the wind turbine at address: Vester Søttrupvej 17, 9600 Aars, 
was carried out. The sound level (source) of the wind turbine is: LWA.ref = 89 dB (A). 
 
With reference to departmental order nr. 304 dated 14-05-91, the noise emission 
of the windmill in relation to a neighbour’s outdoor sitting area in the open 
countryside must be no higher than 45 dB (A) and 40 dB(A) in a residential area. 
 
For a maximum sound level of 40 dB (A) a distance of 108 meters has to be 
observed and for a maximum of 45 dB (A) a distance of 59 meters. 
 
Signed by Lars Svendsen Steen Holmgaard 
Veterinary Surgeon Environmental Technician 
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