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ABSTRACT—
This paper provides the complete information and the reasons for the low power extraction from the
wind by the wind turbines. The opposing wind forces are completely neglected with the help of a
deflector such that the speed of the turbine shaft is increased faster than normal, even at very low
wind speed (1m/s). Almost all the wind turbines extract only 50 to 60% of total wind power due to low
speed. This is due to the wind resistance in the blades.Wind turbines are generally located at a higher
altitude nearly 100 feet above the ground level in order acquire a large wind power.The main objective
of our project is to increase the speed of the rotor shaft even at low speed of wind(1 m/s), using a
modified design in order to increase the power production.
Keywords— Cut-in speed, Cut-out speed, Wind Power, Power curve, Generator capacity.
I. INTRODUCTION
'tl)'he IW'T‘dmé” exttrscts _endergy df:om ;noymgtﬁ_lr Affordable: Wind power is a cheap and can be
hy S owgg own the wind, anad raniefrnngh_ 'ﬁ extracted largely with the help of technological
arV(Ielstet energy 'ntﬁ a stplnnlng shaft, tW I(t: advancements. Hence these machines are
usually turns ~an altérnator or generator 1o manufactured in large scale.
produce electricity. Wind energy is a renewable
power source which generateld from wind - Economic Development: Being affordable,
current flowing across the earth's atmosphere. . . S
. . wind power is the easy source of electricity that
This energy can be used for quenching the creates jobs in various sectors like manufacturin
energy thirst of the world. Wind energy is one es) - ) 9
. service, construction, and operation.
among the fastest growing sources of alternate
power generation in the world today.
e Green Power: The energy produced
from wind is clean because generation 1. TYPES OF WIND TURBINE
procedures have no effect on
atmosphere hence no pollution or Wind mill is of ; i
greenhouse gases. Vind mill is of many types, among them
. ) . two is most widely used and common one.
- Sustainable: Wind energy is a self They are
sustained resource and present abundant » Vertical axis wind turbine
in nature. This infinite energy makes the > Horizontal axis wind turbine
investors to make a stable investment
for our energy demand as well as for our Power Spots
future generation.
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The power available in the wind that can be
harvested depends on two factors i.e. wind
speed and the area swept by the propeller
blades.

Objective

The main objective of our project is to increase
the speed of the rotor even at low speed of wind
in vertical axis wind turbine.

1. NEED

Every year, wind produces only a small amount
of the electricity to country, but the usage of
electricity is growing every year. One reason
wind farms don’t produce more electricity is that
they can only run when the wind is blowing at
certain speeds. In Tamil Nadu power cut is most
common nowadays, many villages experience
about 16 hours power cut. In Coimbatore about
40000 small scale industries losing 15000
cores a month due to frequent power cut.

IV.RESEARCHERS SUGGESTION

China Aerodynamics Research and
Development Centre (CARDC) on the small-
sized Horizontal axis wind turbine, the starting
wind speed is usually in the range of 4~5 m/s,
and the maximum has been up to 5.9 m/s. this
starting performance obviously can't be
satisfactory. Whereas Vertical Axis wind turbine
can start at a wind speed of 2m/s, which is
undoubtedly preferable than the Horizontal axis
wind turbine.

A. EXxisting statistics

Almost all the wind turbines extract only 50
to 60% of total wind power. This is due to
the wind resistance in the blades. In order to
find where the 40% power loss occurs, we
researched and found the reason after a few
prototypes. The reason is explained below,
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WIND DYNAMICS
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Fig. 1 Example for the wind flow in VAWT

Consider a wind flowing in a particular
direction such that the vertical axis wind turbine
starts rotates the shaft in clockwise. There is an
opposing wind forces acted on the other side of
the blades which slows down the speed of the
rotation of the shaft.

Hence we placed a deflector such that there is
no opposing wind forces to hinder the rotation of
the shaft.

With some additional design feature the wind
flow is directly concentrated on the turbine
blades to increase the speed of rotation.

NEGLECTING
OPPOSING
WIND
FORCES

Fig. 1 Example for the wind flow in our
VAWT
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The opposing wind force that hinders the Fig. 4 Nozzle.

rotation of the the shaft is neglected with the

help of the deflector which alters the path of the B. Deflector

wind flow. It neglects the opposing wind forces and

deflects the wind.

C. Guide
It guides the wind to flow in a circular path
and to rotate the blade.

D. Ventilation
Ventilation is necessary for every air flowing

object hence we place ventilation in order to
ensure the air flow is continuous.

E. Steering tail
It is used to turn the total modification to the

direction in which the wind flows

Fig. 3 Simulated wind flow in proposed
system

(Wind velocity 1m/s)

Power (kilowatts)
A Rated output speed Cut-out speed

Rated output power <
'

The above image shows the simulated image
of the cross-section where the wind flows at a
velocity of 1m/s laminar flow in Ansys /
workbench software. /

V.MODIFICATIONS Cutiinspgéd
Some of the modification which is done to Fig. 5 g
increase the velocity of the wind are as follows CAD .

1 35 14 25
e Nozzle model Steady wind speed (metres/second)

geﬂdecmr of wind Typical wind turbine power output with steady wind speed.
uide n

Ventilation amplller -~
Steering tail 2

A. Nozzle:
Nozzle is a device which converts low
velocity fluid at inlet into high velocity fluid
at exit.

I i

LOW VELOCITY HIGH VELOCITY Fig. 6 Simulated wind flow in proposed
system
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Fig. 7 Fabricated model.
VI.CHARACTERISTICS

Power curve:

The above graph shows the power variation
of a wind turbine at various wind speed.

Cut-in speed:

A wind turbine generally requires a
minimum torque to rotate its shaft but at a low
wind speed it fails to rotate. Simultaneously
when the wind speed is increased the rotor
starts to rotate and produce electricity. The
minimum wind speed which is required to start
generating electricity is said to be cut-in speed
normally the cut in speed ranges from (3-5
m/s).but the proposed system requires only low
(1m/s) wind velocity.

Up to Generator capacity:.
When the wind speed is increased the power
produced is increased simultaneously. The
power produced will remain constant at a
particular point when reaching the generator
capacity. The maximum power delivered by
the generator is said to be the rated power
.generator is one of the main factor in the
power generation which is designed in such a
way that it can produce electricity at a
particular speed.

Cut-out speed:
When the speed of the wind turbine increase
tremendously it results in damage to the rotor
at a particular point. Hence a braking system
has to be adopted in the system to stop the
rotor at this situation. This is said to be cut-out
speed normally the cut in speed ranges from
(25 m/s).
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VILWIND TURBINE EFFICIENCY
Kinetic Energy of wind is,

K.E= 1/2 * mass * velocity?

=1my?
2

. 1 3’}Td2
Wind Power = EF’U 4

Mass m= density xvolume
Volume = area x length

= MZiL, L=1 (unit length)

U=velocity (m/s)
p = density=1.423(kg/m?®)

We have an increased output of 1m/s wind
velocity in anemometer with an input of 2.5 m/s
we had an output of 3.5 m/s.
A. Normal harvesting method:
Kinetic Energy =1/2 * 1.423*1* 2,52
= 4.45 (kg m?)/(s?)
Power of wind =K.E*velocity
=4.45*2.5
=11.13(kg m3)/(s°)
B. Proposed harvesting method:
Kinetic Energy =1/2 * 1.423*1* (2.5+1)?
= 8.716(kg m?)/(s?)
Power of wind = 8.716*3.5
=30.50 (kg m3)/(s®)

The above calculation proves that there is a
drastic increase in the harvesting method of the
total wind power. This method neglects the
opposing wind forces and harvests nearly 88-
90% of the total wind power

TABLE |
COMPARISON BETWEEN HAWT,  VAWT,
PROPOSED SYSTEM
S. | Comparison
no | Performan | HAW | VAWT PROPOS
ce T ED SYS
1 Power 50% 60% 87%
extraction
efficiency
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Electro Yes No No [2] L. Bernstein et al. IPCC, 2007: Climate
magnetic Change 2007: Synthesis Report. Contribution of
interferenc Working Groups I, Il and Il to the Fourth
e Assessment Report of the Intergovernmental
Panel on Climate Change. Core Writing Team,
Steering Yes No Yes R.K. Pachauri and A. Reisinger (eds.), IPCC,
mechanism Geneva, Switzerland,2007.
of the wind [3] BTM Consult ApS.International wind energy
development - World market update 2007. BTM
Starting High(3 | Low Very low Consult Aps., I. C. Christensens Allé¢ 1, DK-
wind speed | .5- (3m/s) (1 m/s) 6950 Ringkobing, Denmark, 2008.
5m/s) [4] Anon. Wind force 10. A blueprint to achieve
10% of the world’s electricity from wind power
Rotating High Low High by 2020. EWEA, Rue d’Arlon 63-65, B-1040
speed Brussels, Bel-
gium, 1999. EWEA report.
[5] O. Agren, M. Berg, and M. Leijon. A time-
VIIl. ADVANTAGES dependent potential flow theory for the
¢ High power delivery aerodynamics of vertical axis wind turbines. J.
e FEasy installation Appl. Phys., 97:104913, 2005.
e Cheap [6] P. Deglaire, O. Agren, H. Bernhoff, and M.
e Suitable even at low wind areas Leijon. Conformal mapping and efficient
e Compact structure boundary element method without boundary
e Simple elements for fast vortex particle simulations.
e Self-sustaining energy European Journal of Mechanics B/Fluids
27:150 - 176, 2008.
IX.DISADVANTAGES [7] A. Solum and M. Leijon. Investigating the
Auto aligning (steering mechanism) is not rapid overload capacity of a direct- driven
which can be replaced by auto rotor systems. synchronous permanent magnet wind turbine
generator designed using high-voltage cable
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