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Introduction  This report will concentrate on the endurance 50KW wind turbines main parts. This report  will highlight these main components by using relevant sources and knowledge to identify and explain the functions and purposes.






















What is an endurance turbine?
Wind turbines are used all over the world ton covert kinetic energy from the wind into useable electricity to power homes. There are many different brand and models of a wind turbine. In this report the topic will be more focused on the endurance wind turbine. An endurance turbine is a type of wind turbine. a wind turbine is used to create electricity from the wind. In figure one, this illustrates an endurance turbine or E-3120. Within Total Generation Ltd this is the most common type of turbine that the company takes care of. 

Main components 
[image: Residential Wind power systems - PluginIndia]In figure one this show what the inside of the turbine looks, labelled and the picture are the main components of this turbine. all these components help the turbine maintain itself and predict the best way to face, the best for the angle of the blades and the to make sure all components are not damaged. The main components are Figure 1 - 9/03/22 - 9:48


· Anemometer 
· Lightning rod 
· Gearbox 
· Yaw motor and system 
· Generator 
· Control cabinet 
· Blades 
· Tower 
· Pitch control system 
functions of the components 
Anemometer 
In figure one there are numbers that correspond to the components. An anemometer and a wind vane; these devices help the computers read the wind speed and direction to help the turbine make the best decision as possible. It can read wind speed via the wind turning the anemometer blades furthermore, to help know the direction of the wind. 

Lighting rod 
A lightning rod this is used to prevent any of the electronics being damaged in case of a lightning strike if this what’s not installed on a turbine the computers would be at risk of failing dur to fuses blown .                       
Control cabinet 
On the diagram, number three is the control cabinet this help engineers control the turbine wine working on it. An example would be is the change the direction in which to make the head face the wind engineers do this because the turbine will refuse to start unless it’s facing the wind. Furthermore, engineers can turn the turbine on and make sure all components are working correctly. 
Generators 
Generators use the principles of electromagnetic induction to operate. The  electromagnetic induction law is – “the emf induced in a loop due by a changing magnetic flux is equal to the rate of change of the magnetic flux threading the loop. The magnetic flux threading a coil of wire can be changed by moving a bar magnet in and out of the coil.” –  24/03/2022 – 11:00. The principle means if a magnet is passed through a conductive wire the wire will fluctuate its magnetic field due to the induced magnet. In the generator there are two main parts. One is a rotor, and the other is a stator. The rotor is the part that rotates the rotor is made with many windings of copper wire this is called field windings. The field windings generate their own magnetic field dur to the metal core of the rotor. The stator is the fixed part that consists of copper winding these are called armature windings. The energy that is created will flow to the load. In a wind turbine the AC current made from the generator is converted to AC to flow down the tower. The DC current is converted back to AC current for further transportation. 
Gearbox 
The gearbox  is very important for this type of turbine. however not all wind turbines have a gearbox some have what’s called a direct drive. Another other type is an inverter. Near the hub of the turbine there’s the low-speed shaft this will rotate at 47RPM, the output shaft that feeds into the generator is called the high- speed shaft this shaft will stay at 1500RPM. Figure two this shows what the inside of the gearbox looks like. In the picture the input shaft is lager that the output reason being the input shaft is connected to the hub which is when connected to the blades. The shaft must be able to withstand a vast amount of force. The output shaft must rotate a generator. 
[image: The effect of wind turbine gearbox maintenance on present and future designs]


Figure 2 – 23/03/2022 – 13:00

yaw system 
the yaw system is a group of components that work together to make the turbine rotate on the yaw axis. In figure three this shows a yaw system in a wind turbine. The yaw system starts with the  yaw  motor the yaw motor I mounted vertically to able to tur the yaw ring. The motor is connected to a vertical gearbox. The gearbox is used to input a high torque to the yaw ring to be able to rotate the head. There are three reasons that a turbine will rotate on the yaw axis. One being to face into the wind. Secondly, in high wind the turbine will face away from the wind. 
[image: Wind Turbine Yaw System Controls Part 1 - YouTube]




Figure 3 – 25/03/2022 – 10:00

Blades 
The blades are very important this Is what will make the turbine rotate. The shape of the blades follows the same shape of an aeroplane in figure four this shows the shape of the blades. The reason the blades follow this shape id to create an upwards thrust called lift. In figure five this shows a spoiler on a formula one car. The spoiler works the opposite way to the turbine blades. The spoiler created downforce. 
[image: Video: Technical analysis - how a Formula 1 rear wing works][image: Wings and lift — Science Learning Hub]

Figure 4 – 23/03/2022 – 9:00

Figure 5 – 23/03/2022 – 9:15




 
Tower 
The tower on the turbine is what keeps all the moving components away from unauthorised personnel. This ensures that there is less of a risk of causing damage. Another reason why a tower is important the higher the head of the turbine the better it will spin this is because the wind is less obstructed the higher the tower is. 

Pitch control system
The pitch control system is on the turbine. the function of this component is it controls the angle of the blades changing the angle on the blades the turbine can calculate what is the best angle to select for a given wind. The control system will rotate the blade making them less aerodynamic this is to create a wind brake to prevent the blades from turning.
















Element three 
[image: ]
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