WIND ENERGY: The terms "wind energy" or "wind power" describe the process by which the wind is used to generate mechanical power or electricity. Wind turbines convert the kinetic energy in the wind into mechanical power. The factors which affect the nature of the wind are Latitude, altitude and topography of the place.

COMPONENTS OF WIND TURBINE:
1) ROTOR BLADE- It is the unit which rotates on its axis with wind. Turbine blades need to be light in weight with adequate strength. They have an aerofoil type of cross section to create lift as the air flows over them. 
2) HUB- It is the central portion of the rotor wheel. All the blades are attached to the hub, angle control mechanism is also provided inside the hub.
3) NACELLE- It houses the generator, gear box, brakes, electric switch and yawing mechanism.
4) POWER TRANSMISSION SYSTEM- a) GEAR TYPE: Mechanical power generated by rotor blades is transmitted to the generator through a gear box and gear setup the power.
b) CRANK TYPE: In this type the rotary motion produced by the rotor is converted into reciprocating motion (as in case of piston type pump).
5) GENERATOR- a) Grid connected large wind turbine has INDUCTION GENERATOR.
b) Medium capacity has SYNCHRONOUS GENERATOR to electrify villages and remote area.
c) Small capacity use permanent magnet DC GENERATOR which supplies power to microwave stations and illuminating light houses.
6) YAW CONTROL- Yaw control continuously tracks and keeps the rotor axis in the wind direction. The rotor can be in a fixed orientation with the swept area perpendicular to the predominant wind direction. Most wind turbines, however, are yaw active, that is to say, as the wind direction changes, a motor rotates the turbine so as to face the blades into the wind.
7) BRAKES- Brakes are used to stop the rotor when power is not desired.
8) TOWER- Tower support the nacelle and rotor, tower is made of steel or concrete. Taller tower enable turbines to capture more energy and generate more electricity.
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WINDMILL USED TO PUMP WATER: When the wind strikes to the blades of the windmill the kinetic energy of the wind rotates the blades continuously as a result the crank which is attached to the blades of the wind mill also rotates which results in the up and down movement of the piston road, the piston rod pushes the piston of the water pump up and down and lifts the underground water.
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TYPES OF WIND MILL:
1. HORIZONTAL AXIS ROTAR: It is a unit whose axis of rotation is parallel to the direction of wind. It is also known as HAWT (Horizontal axis wind turbine). Further it consist of types:
a) MULTIBLADE TYPE: It is very widely used in wind mills. It has usually 12-20 blades fixed over it. The blades are made by suitably shaping the metal sheets. It runs at a speed of 60-80 revolutions/minute.
[image: Types of Wind Turbine: Horizontal and Vertical Axis Wind Turbines]
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b) SAIL TYPE: It has 3 or more blades made by stretching out triangular pieces of canvas cloth. It runs 60-80 revolutions/minute
[image: Types of Wind Turbine: Horizontal and Vertical Axis Wind Turbines]
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c) PROPELLER TYPE: It has 2-3 appendages like blades and runs at a speed of 300-400 revolutions/minute.
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[image: Windmill Wind Energy Stock Footage Video (100% Royalty-free ...]
2) VERTICAL AXIS ROTOR: VAWT (Vertical axis wind turbines) have an axis of rotation that is vertical as they can capture winds from any direction without the need to reposition the rotor when the wind direction changes (without yaw mechanism).
a) SAVONIUS TYPE: It consists of hollow circular cylinder slides in half. The two halves being fixed to a vertical axis with a gap in between. Torque is produced by pressure difference between the two sides of half facing the wind. It requires large surface area.
[image: Savonius wind turbine schematic]
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b) DARRIEUS TYPE: It requires less surface area. It has 2-3 blades shaped like aerofoils. A Darrieus uses lift forces generated by the wind hitting aerofoils to create rotation.

Both savonius and darrieus type rotars run independently of direction of wind as they rotate about a vertical axis.
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ADVANTAGES OF WIND MILL:
1. It is clean & Environment friendly Fuel source, it doesn’t pollute air like power plant relying on combustion of fossil fuel. It does not produce atmospheric emissions that cause acid rain or green house gases (carbon dioxide (CO2) or methane (CH4)).
2.  It is Renewable & Sustainable, the energy produced can be harnessed and it will never run out, unlike the Earth’s fossil fuel reserves.
3. It is Cost Effective, wind energy is completely free. There’s no market for the demand and supply of wind energy’s.
4. Wind turbines can be built on existing farms or ranches where most of the best wind sites are found. Wind turbines uses only a fraction of the land which causes no trouble in work for the farmers and rancher, providing landowners with additional income paid by the owners of the wind power plants.
5. Jobs have been created for the manufacture of wind turbines, the installation and maintenance of wind turbines and also in wind energy consulting.
DISADVANTAGES OF WIND MILL:
1. Wind energy has a drawback that it is not a constant energy source. Although wind energy is sustainable and will never run out, the wind isn’t always blowing. This can cause serious problems for wind turbine developers who will often spend significant time and money investigating whether or not a particular site is suitable for the generation of wind power. For a wind turbine to be efficient, the location where it is built needs to have an adequate supply of wind energy.
2. Wind turbines generate noise pollution. A single wind turbine can be heard from hundreds of meters away.
3. Wind turbines may be dangerous to flying animals. Many birds and bats have been killed by flying into the rotors.
4. In the darkness/at night it may be difficult for incoming boats in sea to see wind turbines thus leading to collisions.
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