
Wind of change
In this month's back-to-basics series, Cathryn Hickey, from 
the National Skills Academy for Environmental Technologies, 
looks at micro-wind, one of the less common forms of 
renewable energy.

A 
basic wind turbine 
operates on the 
principle that wind 
passing across the 

rotor blades causes a ‘lift’ and 
‘drag’ effect, which in turn  
makes the hub rotate. The hub is 
connected by a low-speed shaft 
to a gearbox, which increases 
the speed of rotation of the shaft. 
The high-speed shaft is then 
connected to a generator that 
produces electricity.

Basic system categories
Although there are a number 
of system types, variations and 
configurations, micro-wind turbine 
systems fall into two basic  
system categories:
•	 On-grid	systems,	which	

allow any surplus electricity 
generated to be exported  
to the national grid (see  
Figure 1).

•	 Off-grid	systems,	which	use	a	
battery bank arrangement to 
store the electricity generated 
for on-demand power.

The popularity of on-grid systems 
has increased significantly since 
the introduction of the Feed-in 
Tariff scheme. Some micro-wind 
turbine systems combine both 
arrangements.

Turbines
There are numerous types of 
wind turbine – some basic and 
some quite complex. The two 
categories of wind turbine are:
•	 Horizontal	axis	wind	turbines	
(HAWT)

•	 Vertical	axis	wind	turbines	
(VAWT)

HAWTs	include	a	tail	fin	or	a	yaw	
drive to ensure that the rotor 
blades are facing the direction of 
the	prevailing	wind.	VAWTs	accept	
wind from any direction.

Turbine mast
Wind	turbines	are	mounted	
on poles or masts (sometimes 
referred to as towers). 

A number of options are 
available including:
•	 Self-supporting	masts
•	 Rigid	masts	supported	by	 

guy ropes
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The National Skills Academy for 
Environmental Technologies 
helps businesses get the skills 
and knowledge to take advantage 
of the market opportunities 
presented by renewables. As part 
of its offering, the Skills Academy 
delivers a Level 3 qualification 
in environmental technology 
awareness, designed specifically 
for non-technical staff or more 
generally for anyone interested 

in these systems. Understanding 
the Fundamental Principles and 
Requirements of Environmental 
Technology Systems is delivered 
through the Skills Academy’s 
network of training providers, 
providing a background in 
renewable systems which is 
ideal for non-technical staff, or 
anyone interested in low carbon 
alternatives to fossil fuels.

About the NSAET

•	 Hinged	masts	supported	by	
guy ropes 

•	 Building	mounted	poles

Inverter
Most micro and small-scale 
wind turbines of less than 
20kW	output	produce	wild	
(variable voltage and frequency) 
alternating current (AC) electricity, 
which is rectified to direct current 
(DC) via a system controller. 
The DC electricity is then either 
directly used to charge batteries 
(off-grid system) or is converted 
to	normal	AC	electricity	(230V,	
50Hz)	using	an	inverter	in	an	 
on-grid system.

Generation meter
As with solar photovoltaic 
systems, a generation meter 
is fitted to record how much 
electricity has been generated 
and how much has been 
exported to the supply grid. 

Town and County  
Planning regulations
At present, planning permission  
is nearly always required to install 
a micro-wind turbine to a building, 
or within grounds surrounding  
a building.

Factors that may affect 
whether permission is granted 
include:
•	 Visual	impact	
•	 Noise	and	flicker	
•	 Vibration	
•	 Electrical	interference	 
(with	TV	aerials)	

•	 Safety

Building location and  
feature requirements
Average wind speed
This is a critical factor in 
determining the viability of a 
micro-wind system. The minimum 
viable wind speed is 5 metres per 
second (m/s); between 10– 14m/s 
is the ideal range. 

Section of Regulations
Relevance or potential relevance to  
mCHP system installation work

Structure Where	micro-wind	turbines	are	mounted	on	

buildings and put load on the structure.

Fire safety Where	holes	for	cables	etc	might	reduce	the	

fire resistant-integrity of the building structure.

Site preparation and 

resistance to moisture

Where	holes	for	cables	etc	might	reduce	the	

moisture-resistant integrity of the building 

structure.

Resistance	to	the	 

passage of sound

Where	holes	for	cables	etc	might	reduce	the	

sound-proof integrity of the building structure.

Electrical safety  

in dwellings

Safe installation of electrical controls and 

components.

Figure 2. Example of a horizontal axis 
wind turbine (HAWT).

Figure 3. Example of a vertical axis 
wind turbine (VAWT).

Table 1.  
Building regulations.

Figure 4. Example of wind flow behaviour and turbine mounting location.

Height obstruction  
and turbulence
As wind speed typically increases 
with height, the basic principle is 
the higher the mounting location 
the better. A high mounting 
location with a smooth prevailing 
wind flow is ideal (see Figure 4).

Turbine noise, vibration  
and shadow flicker
All wind turbines will generate 
some degree of noise, vibration 
and shadow flicker (caused 
by the sun passing across the 
turbine rotor blades as it spins). 
These factors are much less of 
a consideration when the micro-

Figure 1. Micro-wind turbine system component overview (on-grid 
system). Note: this is not an installation diagram and  some system 
components are not shown.

››Micro-wind turbine 
electricity generation 
output levels can  
be very good in the  
UK, which has 40% 
of Europe’s wind 
resource.‹‹

wind turbine is located away  
from buildings.

Advantages and disadvantages
Typical advantages of a micro-
wind system include:
•	 Micro-wind	turbine	electricity	

generation output levels can be 
very good in the UK, which has 
40% of Europe’s wind resource.

•	 The	technology	qualifies	for	
Feed-in Tariffs.

Typical disadvantages include:
•	 Variable	performance	according	

to the availability of wind.
•	 Initial	installation	costs	can	be	

off-putting.  ■


