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What is a wind turbine? In a wind turbine there are four main parts, a base, a tower, the 
nacelle and two blades. The base is generally a shallow flat concrete or steel disk to support 
the complete structure. The tower is the part of the structure where all the electrical cables 
are stored. It helps to support the nacelle and provides access to the nacelle for 
maintenance. The nacelle houses the gear box and the generator. The blades of the turbine 
are like airplane blades. The wind creates a pocket of pressure as it passes behind the 
blade. The blades are connected to the generator by gears. A wind turbine converts kinetic 
energy from the wind into mechanical energy. The mechanical energy causes the generators 
in the turbine to start rotating. As the generator spins the magnets rotate around a copper 
wire that produces the electrical energy (1). A wind turbine works in the opposite way to a 
fan. A fan uses electricity to make wind, whereas a turbine uses wind to make electricity. 
The kinetic energy of the wind blowing over the blades makes the blades lift and rotate. As 
the blades rotate it causes the turbine to start spinning. This process converts the kinetic 
wind energy into mechanical energy (3). The mechanical energy caused by the kinetic wind 
energy causes the gears in the generator to start spinning which turns the mechanical 
energy into electrical energy. When the kinetic wind energy makes the blades rotate it is too 
slow to be converted into electrical energy so the gear box is on a high gear as it converts 
the slow kinetic wind energy into quicker mechanical energy that turns the magnets in the 
generator (4) faster against the wire coils to spin more quickly which produces more 
electrical energy.  
 
How does a generator work?  An electrical generator is a machine that changes kinetic 
energy into electrical energy. When a wire is spun or moved along a magnetic field a force is 
applied on the electrons in the wire which creates a current in the wire. The kinetic energy 
from the moving wire is transformed into electrical energy as the current flows through the 
wire (2). The amount of electrical energy that is produced can be increased by having a 
stronger magnetic field, spinning the coil faster or having more coils of wire. 
 
How efficient are wind turbines? If the turbine was able to convert all of the wind’s energy 
to mechanical energy it would be 100% efficient. Because wind turbines are not 100% 
efficient they do not use all of the kinetic wind energy they have collected. Mechanical loss 
happens in the bearings of the wind turbine unless the wind turbine is using a gear box to 
operate. The energy is lost in the bearings because of the friction caused by parts rubbing 
together (5). Some energy can be prevented from mechanical loss by using high quality 
industrial bearings. Copper loss takes place in the coils of the generator. The electrical 
currents produce a kind of friction. This friction is caused by the resistance of the copper wire 
carrying the current. This causes energy to be lost by the heating up of the wire.  The friction 
can be reduced by using thicker wire (6) but this makes the generator heavier and more 
expensive to run. 
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