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“The answer my friend is blowing in the wind”

Using the energy from wind to do useful work is not new, in fact it has been used for a very very long time. Before the arrival of internal combustion engines, boats and ships were powered by the wind using sails. In the India, as in many other places, irrigation pumps and grain mills were using wind power for more than a thousand years. During the early years of steam engines, water was pumped from wells using wind energy. In all these applications of wind power, useful work is done only locally. The energy generated by the wind was not transported to other places.

This changed when it was realised that one can use wind power to generate electricity. Electricity can be transported over long distances using wires allowing the use of energy even in far away places from the actual location where the electricity is generated. First such experiments to generate electricity using wind power were done in late 19th Century by James Blyth (in Scotland), Charles F. Brush in the US and Poul la Cour in Denmark.

Electricity from Wind power:

The way wind is used to generate electricity is not very different from how the water is used to generate electricity. We all know that the power of flowing water, from a water fall or from a high dam, can be used to run a turbine which in turn generates electricity. The same principle is used in wind turbines where appropriately placed blades rotate when placed against flowing wind. The turbines that generate electricity are connected to the blades so that the rotational energy of the blades is transferred to the turbines which in turn generate electricity just as a water turbine does.

The main difference is that the capacity to generate electricity in a water turbine is very large compared to a wind turbine since the force of water can be much greater than the force of wind. So in place of a large water turbine which may generate tens to hundreds of mega watts of electricity you need hundreds of wind turbines, in a so called wind farm, to generate the same amount of energy.

------------------------------------------------------------------------- 

Box: What is Watt ?

Watt (named in honour of Scottish engineer James Watt) is a unit of power and is equal to one Joule per second. Electrical power is usually measured in watts (W). For example an ordinary tube light may consume about 25-40 watts to light a room. Electricity generation is usually measured in Mega Watts(MW) which is equal to a million watts. When measuring the total electricity generated in country we use gigawatts (gW) which a billion watts.

------------------------------------------------------------------------- 

Advantages and disadvantages:

Therefore the main disadvantage of generating the wind energy is the initial cost which is high since many turbines have to be installed. They also take up a lot of space which was initially a problem. However now a days wind turbines are installed in existing agricultural fields with minimal disturbance to the actual agricultural activity. Compare this with a hydro-electric dam which submerges forests, villages thus causing huge dislocation of people and animals.

The main advantage is of course that the wind is free, it is nature's gift. We are simply harvesting what is already there without making any changes to our environment. It is also renewable in the sense that we will never run out of it. The advantages therefore outweigh the disadvantages.

But wind energy comes with some natural constraints. The source of wind energy on Earth is, like every thing else, solar energy. Earth is unevenly heated- poles receive less energy than equatorial regions. Land heats up more quickly than the sea, in some regions forest cover is there but not every where.

The differential heating of the surface of the earth generates the convection of air in the atmosphere. But because of these various factors the distribution of wind speed is uneven from region to region and also from month to month in a year. Therefore, wind energy can not be the relied as the only source of energy. It can to a great extent supplement and even replace a steady source of energy, from fossil fuels like oil and gas, at times when the wind speeds are strong enough to drive wind turbines.

Wind energy in India:

There are now many thousands of wind farms operating worldwide. The large scale use of wind energy began in 1979 with the industrial manufacture of wind turbines. The capacity for energy production through wind farms is doubling almost every three to four years in recent times. This is due to the realisation that wind power is not only clean but it is renewable. In India development of wind power began in 1990s and has become significant in the last few years. By the end of 2010, India was the fifth largest country with installed wind power in the world. Tamil Nadu among all states has the highest installed wind power capacity in India. In fact wind produces more electricity in India than electricity from Nuclear power. 

Table:

Tamil Nadu
4906.74 MW

Maharashtra
2077.70 MW

Gujarat
1863.64 MW

Karnataka
1472.75 MW

Rajasthan
1088.37 MW

Madhya Pradesh
229.39 MW

Kerala
27.75 MW

West Bengal
1.10 MW

Total for India:
13066 MW

(Source: Wikipedia)

Wind turbines are manufactured in India by a company called Suzlon which is also one of the leading manufacturers of wind turbines in the world. The main constraint in installing wind power is the initial cost of installing wind turbines which per MW more than that of conventional fossil fuel generators. With increased this usage is coming down every year. This initial cost is off-set in a few years by the actual generation of electricity since there are almost no other input or running costs.

Environmental Impact:

Environmental impact of wind energy is relatively minor compared to other conventional sources of energy which is in fact its main attractive feature. It consumes no fuel, emits no pollutants. The energy used in the manufacture and transport of materials is equal to what the plant generates in the first few months to a year of its operation (estimates vary from few months to about 2 years). In some locations the wind turbines may affect birds and bats. Though a farm uses a large areas of land, many other land uses such as agriculture are not affected by their installation. Turbines occupy only a small fraction of the area in a large wind farm. People have complained about noise, though this is considered a minor issue.

With many countries, like India, in a phase of rapid development there is need for new sources of energy which are environmentally safe. While solar energy is still some years away from becoming a widely used source of energy, wind energy at least partially addresses the need. It is safe and renewable but is intermittent. Optimal use of wind energy can at least off-set some of the dangers of using fossil fuels and nuclear energy.

