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ABSTRACT

Wind energy as a clean, widely distributed and environment friendly gas praduces no emission and uses less
space during operation. For planning a successful wind turbine one must familiarwith thesréquiredilecation for
installing wind turbine generator for adding a new source of property#alue in rural‘areasthat have athard time
attracting new industry. With increase in efficiency of a wind tufbine, more power can be generated'and thus
decreasing the need for expensive power generators thatsCause pollution; With this costyofspower for the
common people can be reduced. Wind velocity has great importanee indncreasing the, power. In other word

wind velocity have direct effect on efficiency
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I. INTRODUCTION

For pumping water and milling grain windmills have been used for many centuries. After the invention of engine
and development in the field of electrical, windmillydisappear in beginning of this century. But, now with the
increase in cost4of fuel and pollution with fuel, the Wind energy got a great attention. A wind energy system
transforms the kineticienergy of the wind into mechanical or electrical energy that can be used for practical use.
Aroundsthe world, wind turbines of all Sizes have become a familiar sight. Today, in the world wind turbines are
producing great amounts of electricity. A"wind turbine can be in different size from small 1 kW structures to
large machines rated at 1.5 MW, depending upon the requirement [1]. As we know, winds are produced by
movements Of alk,masses infthe;atmosphere mainly due to temperature differences. Temperature gradient exists
due to non — unifarmysolar heating. The polar region is more irradiated than the equatorial ones. Consequently,
the warmer and lighter air of the equatorial region rises to the outer layers of the atmosphere and moves towards
the poles, being replaced at the lower layers by a return flow of cooler air coming from the Polar Regions. This
air circulation is also affected by the Coriolis forces associated with the rotation of the Earth. In fact, these forces
deflect the upper flow towards the east and the lower flow towards the west. Actually, the effects of differential
heating dwindle for latitudes greater than 300N and 300S, where westerly winds predominate due to the rotation
of the Earth. These large-scale air flows that take place in the entire atmosphere constitute the geostrophic winds.
The lower layer of the atmosphere is known as surface layer and extends to a height of 100 m. In this layer,
winds are delayed by frictional forces and obstacles altering not only their speed but also their direction. This is

the origin of turbulent flows, which cause wind speed variations over a wide range of amplitudes and
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frequencies. Additionally, the presence of seas and large lakes causes air masses circulation similar in nature to
the geostrophic winds. All these air movements are called local winds.

This paper is organized as follows. The working principle is discussed in Section II. In section 111, component of
wind turbine and in section IV selection of location for wind turbine discussed. Wind energy and power in

section V advantage and disadvantages are discussed in Section VI and conclusion is done in Section VII.

1. WORKING PRINCIPLE

Since a long time, wind is a source of energy that used for different applications. The Babylonians and the
Chinese have used wind power for the pumping of water for irrigation of crops someé 4,000 years back [5].And
in addition to this, sailing boats were harnessing wind power long before that. 1t has been recorded that wind
power was used in Europe in the middle Ages for other activities like grinding of corn. Infaetjithisyis what has
been attributed to the start of the term windmill. To understand the coneept of wind power, it is better to first
understand the science behind wind formation. With the sun heatifig the atmosphere unevenly, some patches of
land become warmer than others; and this is where warm patches, of air rise. With this, otherair starts'blowing to
replace them and start a wind blowing. The energy produced from, the wind is tsed By building a tall tower
which has a large propeller on its top. The propeller startsturning round with wind energyywhich in turn turns a
generator to produce electricity. Many of these tewers are built together 1@ form a ‘wind farm’ for the production
of electricity. The production of electricityfis increased by using more towers to turn more wind with larger
propellers. It is basically better to build winfarms having streng and steady winds like coastal areas, open plains,
tops of rounded hills and gaps in mountains. It is required toyhave at least an average wind speed of about
25km/h to generate electricity, with wind power [5].Small wind geRerators are used in boats and caravans to
charge their batteries. Large propellérs,are used to extract maximum energy from wind power. To copes with
varying speed of wind blades of turbine are angled to fine and coarse pitch. It is possible to turn the generator
and propeller to face the wind, to'get maximum wind power. There are some windmills with vertical turbines
which do not#have to, be turned to face the wind. Towers are usually tall as the higher the propellers reach the
stronger,is the wind<there. With this feature, the land beneath the tower is not wasted, and can be used for
farming. When wind blows on, blades to, make them turn, wind energy is produced. These blades in turn a shaft
in the nacelle, which goes into.a gearbox to increase the rotation speed of the generator. The rotational energy is
converted into electrical engrgy with magnetic fields. This energy goes into a transformer to convert the 700V
energy into the required voltage for distribution, 33,000V. This energy is transmitted around the country with the
help of national grid, Wind power is not only used in large scale wind farms for national electrical grids but is
also used in small individual turbines for providing electricity to rural residences and locations that are not
reachable by grids. With wind power being renewable, widely distributed and clean, it reduces toxins and
greenhouse gas emissions in the atmosphere [5] As the heat distributed by sun is non uniform, so some patches
of air become warmer than others. These warm patches of air rise due to decrease in density, other patches of air
blows in to replace them - and we feel a wind blowing. We can use the energy in the wind by building a tall
tower, with a large propeller on the top. The wind blows the propeller round, which turns a generator to produce
electricity. We tend to build many of these towers together, to make a "wind farm" and produce more electricity.
The more towers, the more wind, and the larger the propellers, the more electricity we can make. It’s only worth

building wind farms in places that have strong, steady winds, although boats and caravans increasingly have
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small wind generators to help keep their batteries charged. Some designs use vertical turbines, which don't need
to be turned to face the wind. The towers are tall, to get the propellers as high as possible, up to where the wind

is stronger. This means that the land beneath can still be used for farming [3]

111. COMPONENENTS OF WIND TURBINE

The basic components of a typical wind energy system are shown on “Fig 1”.These includes:

A rotor, consisting of blades with aerodynamic surfaces. When the wind blows over the blades, the rotor turns,
causing the generator or alternator in the turbine to rotate and produce electricity.

A gearbox, which matches the rotor speed to that of the generator/alternator. Thessmaklest turbines (under 10
kW) usually do not require a gearbox.

« An enclosure, or nacelle, which protects the gearbox, generator and other components of thesturbine from the
elements.

+ A tail vane or yaw system, which aligns the turbine with the wind:
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Eigure 1- Wind Turbine Components

IV.SELECTION OF LOCATION EOR WIND TURBINE

Selection of suitable location for wind energy system is a very important task to accomplish. It limits the energy
conversion if there are trees, houses obstruct the wind. Also keep the following in mind while selecting location
of wind turbine:
¢ On the top of hill winds tend to have higher velocities, on a shoreline, and in places where land is clear
from trees and other obstacle because it affects the air density and thus the power in the wind and hence

the useful electric power output.

Remember that trees grow over the years.

One must inform to neighbors of your plans to avoid conflict later on.

Keep turbine as far away from neighbors as possible may be beyond 250-300m.

While deciding the location one must aware of distance of road or railway track from the site.

535|Page




International Journal of Advanced Technology in Engineering and Science Www.ijates.com
Volume No.02, Special Issue No. 01, September 2014 ISSN (online): 2348 — 7550
e The velocity of wind is the critical parameter. The power in the wind, through a given cross sectional area
for a uniform wind Velocity is Pw = WV3 (W is const. ) From the relation above it is clear that due to
cubic dependence on velocity of wind, a small increase in VV power of wind markedly affected.
o |f the surface is bare rock it may mean lower hub heights hence lower structure cost, if trees or grass are
present, all of which tends to destructure the wind.
¢ Check with local government for any other by laws and regulations about zoing.
Wind speeds tend to be higher on the top of a ridge or hill, and for that reason it is a good idea to locate wind
turbines at hilly locations. Just remember to keep your turbine away from high turbulence. Do not expect your
wind turbine to generate the same amount of power all the time. The wind speed at aysingle location may vary
considerably, and this can have a significant impact on the power production fram a wind, turbine. Even if the

wind speed varies by only 10%, the power production from a wind turbine can yary by up to 25%.

V. WIND ENERGY AND POWER

The power in the wind can be computed by using the con€ept of kineticsii.e. it workSyon thegprincipal of
conversion of Kinetic energy into mechanical energy. Thé kinetic energy .of an object with total mass M and
velocity V is given by the expression

KE=1/2*M*V?2 1)
To find out the KE of molecules of wind, 1ét’s have ayarge parcel of wind and has shape of a collection wind
molecules passing through the plane of wind turbine<blades which sweeps‘area A with thickness t passing

through the plane over a given time and volume of this parcel is

Air Parcel

wind

L]
Figure 2- Wind energy conversion

Vol = A*t

And density, p =M/Vol
we get, M = p *Vol
Now let V represent velocity of wind parcel. And time T is required to move through the plane of blades, then
distance travelled is, t=VV*T

KE = 4*p *A* V>*T And Power, P = Kinetic energy/Time taken

P=KE/T= (4*p *A* V*T)/T

So Power = 14*p *A* V°

And for power per unit area divide the above expression by cross sectional area A then we get
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P/A =Vs¥p * V3

From the above expression we come to conclusion that power is proportional to the cube of the wind speed and

when we divide the power by cross sectional area then the expression on right side of power equation is

independent of size of the rotor of turbine. In other words it depends only on density and wind speed.[2]

VI. ADVANTAGES AND DISADVANTEGES

Most people know that on burning of coal harmful particulate emissions are released that cause asthma and other
breathing problems. In the form of emission sulfur dioxide are released which cause acid rain. Coal is one of the
primary contributors of the carbon dioxide that causes mercury contamination of ourglakes and global warming.
Natural gas is a better option than coal, but it still produces considerable air pgllution and contributes to global
warming. Nuclear energy produces no particulate emissions, but it creates dangerous radioactiveswastes which
will require thousands of years of careful storage. All three sources--¢oal, gas, ‘and nuclear power--are limited
fuels. Today, they compose the bulk of our electric generation sour€es. Wind, on the other hand, is a completely
renewable fuel source. As long as the sun shines, the winds will-blow. And wind power pfaduces nodhealth risks
and no air pollution. It is a renewable source of energy.¢ Wind power systems ‘are noh-polluting so it has no
adverse influence on the environment. Wind energy’ system avoids fuel provision and/tkansport. On a small
scale up to a few kilowatt system is less costlf.. On a large scale“costs can besCompetitive conventional
electricity and lower costs could be achieved by massiproduction. They are always facing some problems like
no wind no energy. Energy transfer depends upon surfaceéyarea. They can be installed in more locations - on
roofs, along highways, in parking lots etc. wind energy system, can be scaled more easily - from milliwatts to
megawatts. They have low maintenance downtime - mechanisms atier near ground level. Wind energy system

produces less noise.

VII. CONCLUSIONS

Wind turbines can‘safely and efficiently turn wind into useable energy. With awareness about wind energy and
site seléction hundreds‘of rural landowners_throughout the Midwest have learned how to harvest the wind. Many
ofsthese people have been operating small turbines on their farms for years. Many others are just beginning to
investigate the,large wind turbings. As they would with any investment, these landowners must carefully weigh
the benefits and risks and research just what a wind turbine on their property would involve. As a nation, we
have decided that living mere sustain ably with less pollution is a priority. When we account for the social costs
of energy productionfwind energy is the clear winner. We cannot afford to wait to do the right thing anymore.
Wind power is an energy technology for today and the 21st century that we can all feel good about. And also
conclude that wind machines intended for generating substantial amounts of power should have large rotors and

be located in areas of high wind speed.
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