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ABSTRACT
There is a scarcity of electricity in the

Table 1. Wind speed in India at different
atmospheric conditions.

world. Therefore to fulfill the demand of the , T
electricity alternate energy sources can be Wind t}])e Km/ht T sec
o save. the expense. of Tightning. Sircers Nonal witkt D] o950
especially on the highways. A specially Strong Normal wind | 30.6-37.8 | 8.5-10.5
designed windmill is placed along the Strong wind 39.6-48.6 11-13.5
roadsides, which rotates because of the -

increased kinetic energy of the wind due to Very strong wind 50.4-59.4 | 14-16.5
running of the vehicles. The demonstration -

phase of the project should mark the start of a Stormy wind 61.2-72 17-20
larger-scale implementation. Therefore, the Heavy Stormy wind | 73.8-84.6 | 20.5-23.5
project will include the preparation of an

implementation outline plan, which will be Heavy storm 86.4-99.0 | 24-27.5
based on the preli'minary expgriences ggined Very heavy storm 100.8-113 | 28-31.5
in the demonstration, and will include input :

from representatives in the sectors that are Hurricane 115.2-180 32-50

directly involved in the implementation.
Keywords: VAWT, Wind Energy, highway,
Non-conventional, clean energy.

1. INTRODUCTION

Now a day’s cost of electricity generation goes
on increasing. To avoid this peoples are
looking towards the alternative sources of
electricity production. Wind energy is one of
the free of cost available energy which is use
to produce electricity, but it is not available
continuously. That is the main reason for not
using wind energy on large scale. To avoid
this problem we have continuously running
highways. It means when vehicle runs on road
it pushes the air so that it can run. This pushed
air can be utilized to rotate the small wind
turbine for electricity generation.

There are many types of wind turbines
are available. Depending upon its shape and
size its efficiencies varies. For highway
electricity generation we use Vertical Axis
Wind Turbine because it can easily mounted
on ground level and can rotate in less amount
of air.

When vehicle moves on road
depending upon its speed it can push air
beside it. But the amount of air to be pushed
depends upon the wind speed available
naturally. If the available wind is more it can
produce more power, even if the speed of
vehicle is below average. The location like hill
regions there are more wind speed which
makes more resistance to vehicle running. For
such regions our vawt is more efficient.

2. Vertical Axis Wind Turbine
There are many types of vertical axis wind
turbines are available but we use Savonius
type because it is most suitable for our
conditions. Also it is more economical in
construction, maintenance free and the
important is it does not require any pointing
mechanism for shifting towards winds
direction.

A wide range of materials are used in
wind turbines. Generally steel, aluminium,
copper, reinforced plastics are used. But we

Fig 1 wind turbine
Blades

The height of blade of wind turbine is 360mm
and width is 0120mm. The angle between two

blades is 60 . So if one Blade moves other
blades comes in the position of first blade, so
the speed is increases.

Shaft

The shaft is made up of steel having length
410 mm and diameter 25 mm. the shaft
designed in such a way that it can properly
fitted to the blade. The shaft needs to hold six
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blades along with all wind forces which acts on
it. The blades are fixed by the help of top and
bottom plate so that the blades does not slips
on the shaft.

Bearing

The shaft is pivoted by bearing at top and
bottom side. Also bearing mechanism helps to
reduce friction between shaft and frame so
that shaft can rotate smoothly. There are
different types of bearings are available but we
choose ball bearing because it is maintenance
free and can be available easily with low cost.
The internal diameter of bearing is 2.50 cm.

Specification of wind turbine
Base dimensions
Length - 260mm
Width -300mm
Blade dimensions
Height -360mm
Diameter -120mm
Thickness -2 mm
Angle -45 °
Angle b/w blades- 60°
Shaft dimensions
Diameter- 25mm

Length- 410mm
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Fig 2 Block diagram of electricity generation

3. Wind Power

Wind turbine works on the principle of
converting kinetic energy of wind to
mechanical energy and then electrical

energy.?
As we know that,
K.E.=0.5mv°.............. (1)
K.E = kinetic energy
m = mass
v = velocity
But m = product of volume and density of air
M=pAV ......cceenen (2)

Put equation (2) in (1)
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We get, ,
KE=%p AVS.V
KE=%pAV 3watts
p = density of air (1.2225 kg/m )

A=1D /4 (Sq.m)
Put this value in above equation
We get,
Wind power=1/8(p 1 D* V®) watt

By using above equation we calculate some
results of trial for different wind speeds.
1) For velocity 5.5 m/s
Pa = 1/8 (1.225* *0.72°*5.5°%)

= 41.49 watt
2) For velocity 8.5 m/s
Pa = 1/8 (1.225* 7m*0.72°*8.5°%)

=153.15 watt
3) For velocity 11 m/s
Pa = 1/8 (1.225* *0.72°*11%)

=331.92 watt
4) For velocity 14 m/s
Pa = 1/8 (1.225* m*0.72**14%)
=684.29 watt
As the result we obtained are sufficient for the
electricity generation for fulfill the need of
street lights.
Wind force
Wind force is calculated by

F=0.6*C*A*V?

Where,

F= wind force

Cq4= drag coefficient
A= area

V = velocity

1) For velocity 5.5 m/s

F=0.6*0.8*0.0791*5.5%*6
=6.89 N

2) For velocity 8.5 m/s

F=0.6*0.8*0.0791*8.5%*6
=16.46 N

3) For velocity 11 m/s

F=0.6*0.8*0.0791*11%*6
=27.56 N

4) For velocity 14 m/s

F=0.6*0.8*0.0791*14%*6
=44.65 N

GRAPHS

Wind Km/h | m/se | Wind Power
type r C force
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(N) (watt)

Normal | 19.8- | 55- | 1.1434 | 7.672-
wind 28.8 8.0 - 23.616
2.4192

Strong 30.6- 8.5- 2.73- 28.32-
Normal 37.8 10.5 4.16 53.39
wind

Strong 39.6- 11- 4.57- 61.39-
wind 48.6 13.5 6.9 133.48

Very 50.4- 14- 7.4- 126.56-
strong 59.4 16.5 10.29 207.19

wind

Stormy | 61.2- | 17-20 | 10.92- | 226.1-
72 15.12 369
wind

Stormy | 73.8- | 20.5- | 15.88- | 397.37-

84.6 235 20.87 598.60
wind

Heavy 86.4- 24- 21.77- | 637.63-
storm 99.0 27.5 28.58 | 959.25

Very
heavy
storm 100.8 | 28- 29.63- | 1012.53
-113 | 31.5 | 37.50 -
1441.67

Hurrican | 115.2 | 32-50 | 38.70- | 1511.42
e -180 94.5 -
5765.62

e Wind Speed Vs Wind Force

Speed Vs Wind Force

== Wind force

e Wind Speed Vs Wind Power
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FEATURE SCOPE

An economical, small scale Vertical Axis
Wind Turbine is fabricated using mild steel
materials etc.
e The assembly can be mount on the
railway track, so that highly forced air
strikes on the turbine blade and hence
output can be increased.
e The best quality alternator can be
used which produced more voltage for
low rpm.

e Using gear mechanisms to increase
rpm for alternator input and hence can
have higher power output.

e Construction can be more accurate in
order to have proper function of
windmill.

e Using fixed base system to reduce the
weight of the whole system.

CONCLUSION

After referring to various research
work done in this area by various researchers,
the fabricated model tested. Thus
manufactured gave encouraging results. This
model is tested in the actual field and the
power output is measured which produces
approximately the same energy as estimated.
This shows that the idea of installing the
proposed wind turbine on the road divider will
be effective enough to generate the power
from the moving vehicles on the road. This
generated power can be used for street lights,
road side farms, etc, and any other
commercial use.

This is also noted that power which is
generated is very commercial and free from
pollution.
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