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Á¢ƘŜ ¦Y ΨŜƴƧƻȅǎΩ пл҈ ƻŦ 9ǳǊƻǇŜΩǎ ǘƻǘŀƭ 
wind energy.

ÁThe total capacity of wind turbines 
currently installed in the Uk is 2 GW, 
Equivalent to 2 standard coal power 
stations.

ÁThe world leader is currently 
Germany, with an installed capacity of 
over 20 GW.

ÁPreviously wind power was utilised 
only by large  power firms to meet 
government targets on renewable 
energy or by universities researching 
their potential.

ÁHowever Micro Wind Turbines are 
now mass produced and widely 
available, allowing small residential or 
commercial properties to also harness 
this massive source of renewable 
energy.



In its most simple terms, a wind turbine converts 
kinetic energy into mechanical energy, driving the 
generator creating electrical energy.

5ŜƭǾƛƴƎ ŀ ōƛǘ ŘŜŜǇŜǊΣ ŀ ǘȅǇƛŎŀƭ ΨƳƛŎǊƻ-ǿƛƴŘΩ ǘǳǊōƛƴŜ 
captures the wind using two or three blades, 
although the increase in aerodynamic efficiency is 
only 6% between a one blade system and a two 
blade turbine, and anything above three blades 
makes minimal difference. It is only really aesthetics 
and societies preference for symmetry that has 
made single blade systems scarce.

The rotation speed of the blades turns what is in 
effect a copper coil through a magnetic field, 
generating a current.

Low voltage DC (between 20 and 30v) is then 
carried down cables to either an inverter (See Grid-
Connect later on)  or straight into a bank of 
batteries for storage.



Estimating power generation  is an extremely complicated 
business, but it is governed by several laws of physics. The most 
ƛƳǇƻǊǘŀƴǘ ƭŀǿ ƛǎ Ψ.ŜǘȊ [ŀǿΩΣ ǿƘƛŎƘ ǎǘŀǘŜǎ ǘƘŀǘ ȅƻǳ ǿƛƭƭ ƴŜǾŜǊ ōŜ 
able to extract more than 16/27ths (59%) of the winds kinetic 
energy for conversion.

The reasoning behind this is based on the fact that a turbine is 
ŜŦŦŜŎǘƛǾŜƭȅ ǎƭƻǿƛƴƎ ǘƘŜ ŀƛǊ Ŧƭƻǿ όōȅ ŎƻƴǾŜǊǘƛƴƎ ƛǘΩǎ ƪƛƴŜǘƛŎ ŜƴŜǊƎȅύΣ 
but if it was too convert all the kinetic energy, the air leaving the 
ǘǳǊōƛƴŜ ǿƻǳƭŘ ƘŀǾŜ ƴƻ ƪƛƴŜǘƛŎ ŜƴŜǊƎȅ όƛΦŜΦΦ Lǘ ǿƻǳƭŘƴΩǘ ŎƻƴǘƛƴǳŜ ǘƻ 
move), this in turn would completely stop any fresh air travelling 
through the blades as it would have nowhere to go. Alternatively if 
you were to extract no kinetic energy from the air, then the flow 
through the turbine would be brilliant.. However it would be 
ƎŜƴŜǊŀǘƛƴƎ ƴƻ ŜƭŜŎǘǊƛŎƛǘȅΦ LǘΩǎ ŀ ǘǊƛŎƪȅ ōŀƭŀƴŎŜΣ ŀƴŘ ǘƘŜ ƻǇǘƛƳǳƳ 
extraction of energy was found at 59%.

No turbine is going to quite reach this value, due to a completely 
efficient generator not existing. The difference in quality  of the 
current micro wind turbines on the market is therefore illustrated 
by how efficient  their generator is. A good micro wind turbine will 
be therefore be converting roughly 45% of the power in the wind 
at any time.

This percentage can be put into the formula opposite (as C) to 
calculate roughly what the turbine should be generating at any 
given wind speed. This data is often translated by a manufacturer 
into a graph for ease of use (often called a Power curve). An 
example can be found on the next  slide.

Potential Power in the wind:

P = 0.5 x rho x A x V3

P = power in watts 

rho = air density (about 1.225kg/m3 at sea level)

A = rotor swept area, exposed to the wind (m2)

V = wind speed in meters/sec 

Power Generated by Turbine:

P * C
P = Potential Power in the Wind (see above)

C = Constant based on Betz law and Turbine efficiency



Å {Ƙƻǿƴ ōŜƭƻǿ ƛǎ ǘƘŜ ǘȅǇƛŎŀƭ ǇƻǿŜǊ ŎǳǊǾŜ ŦƻǊ ŀ Ψмƪǿ ǊŀǘŜŘΩ ǘǳǊōƛƴŜΦ ! ǘǳǊōƛƴŜǎ ǊŀǘƛƴƎ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ 
amount of power it generates in winds of 12.5m/s.

LΩǾŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘ Řŀǘŀ ǎƘƻǿƛƴƎ ǿƘŀǘ ƎŜƴŜǊŀǘƛƻƴ ǿƻǳƭŘ ōŜ ƭƛƪŜ ƛŦ ŀ ǘǳǊōƛƴŜ ǿŀǎ млл҈ ŜŦŦƛŎƛŜƴǘ ŀƴŘ 
ŎŀǇǘǳǊƛƴƎ ŜȄŀŎǘƭȅ рф҈ ƻŦ ǘƘŜ ²ƛƴŘΩǎ tƻǿŜǊ ό.ŜǘȊ hǇǘƛƳǳƳ ±ŀƭǳŜύΦ



Anyone who decides they wish to install a turbine, needs to consider the following:

Each of these factors arediscussed on the following slides

Is a turbine going 
to generate power 

in my area?

Do I want the 
turbine attached to 
my house or on a 

freestanding mast?

At what height 
should the turbine 

hub be?

Where is the best 
location on my 
property for a 
ΨŎƭŜŀƴΩ ŀƛǊ ŦƭƻǿΚ

What will the 
neighbours think?



There are two ways to go about  finding out the average wind speed in 
your proposed location:

Option One �t www.bwea.com/noabl

The department of trade and industry have compiled a database, allowing you to find an 
average wind speed at  10m above ground level per grid reference region. The value returned 
is not a measurement taken at your location, rather the result of a computerised air flow 
model of the UK. It does not take into account the 200 foot oak tree you were planning on 
putting the turbine next to, nor does it retain much reliability in built  up urban environments. 
This  option should only be used as a rough guide, before deciding whether to go ahead with 
Option Two.

Option Two �t Anemometer 

Nothing is going to beat an anemometer (wind speed measuring device) placed at the 
proposed turbine height in the proposed turbine location. An anemometer will allow for you 
to review the wind it has measured over a long period of time, often including direction, and 
gusting. This information can often be downloaded onto a PC for analysis, including a much 
more reliable average wind speed figure. An average wind speed of at least 4 m/s is advised 
by most manufacturers.

¢Ƙƛǎ ƛǎ ƛƳǇƻǊǘŀƴǘΣ ǘƘŜǊŜ ƛǎ ƴƻ ŜŎƻ ŦǊƛŜƴŘƭȅ ŀƴƎƭŜ ǘƻ ǇǳǘǘƛƴƎ ǳǇ ŀ ǘǳǊōƛƴŜ ǿƘƛŎƘ ƛǎƴΩǘ ƎƻƛƴƎ 
to rotate! 


