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Abstract

In the recent year, the significance of wind generation is found to be multifold due to huge demand and supply gap in electrical
energy system. In this respect the current project work would like to address certain design issues and proposes to design, fabricate
and test a prototype of magnetically levitated vertical axis wind turbine providing stated advantages, the prototype will be fabricated
and tested for the outcome. This paper presents the design an experimental investigation on magnetically levitated vertical axis
wind mill system helps to ability to operate in both low and high 1.5m/s to 40m/s wind speed conditions. Magnetically levitated to
reduce the internal friction of the rotor which is considered as a revolution in the magnetic field of technology. This provides a
more efficient, versatile and elegant method of producing power from with nearly zero pollution. Power is generated with magnetic
flux, which incorporates the utilization of neodymium magnet and its set of coils.
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I. INTRODUCTION

The present scenario indicates that the demand for electricity is increasing day by day and to meet it many research are going on.
Electricity generation through renewable energy sources has gained attention in the last few decades due to depleting conventional
energy sources and can help in reducing dependency on fossil fuels. One of the fastest growing renewable energy sources in the
world is wind energy source. With the use of magnetic levitation the efficiency of the wind turbine can be increased and losses
minimized. It also increases the life span of the generator. Magnetic Suspension Wind Power Generators, represent a very
promising future for wind power generation. Maglev wind turbines have several advantages over conventional wind turbines. For
instance, they’re able to use winds with starting speeds as low as 1.5 meters per second (m/s) because of negligible friction achieved
with the help of magnetic levitation created and due to the assistance from magnetic field. Also, they could operate in winds
exceeding 40 m/s. Hence maglev wind turbine has a great future potential in terms of energy generation.

Il. LITERATURE REVIEW

Vishal D Dhareppagol et al.,[1] objective of this thesis work is to design and implement a magnetically levitated vertical axis wind
turbine system that has the ability to operate in both low and high (1.5m/s to 40m/s) wind speed conditions. The no of blades used
for this turbine is 6 which are placed such that the angle between two adjacent blades is 60 degree. Each blade is fixed between the
two discs with 30degree deviated. The length to diameter ratio is kept as 1 for better performance of turbine. Producing 20% more
energy than a conventional turbine, at the same time decreasing operational costs by 50% over the traditional wind turbine.

Minu John et al.,[2] carried out an experimental study on vertical axis windmill working on maglev using Nd-Fe-B ring shaped
permanent magnets of grade N-42 of outer diameter 40 mm, inner diameter 20 mm and thickness 10 mm placed at the center of
the shaft by which the required levitation between the stator and the rotor was obtained. Similar disc type magnets of 30 mm
diameter and 4mm thickness were arranged as alternate poles one after the other, along the periphery of the rotor made of acrylic
of 40mm diameter. 26 gauge wires of 1000 turns each were used as coils for power generation. 12 sets of such coils were used in
the prototype and were arranged in the periphery of the stator exactly in a line to the arranged disc magnets. The output voltage
obtained from this prototype was a maximum of 45 volts DC.
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Pravesh K. Sahare et al.,[3] objective of this paper is to write a review on all the parameters important for designing of Maglev
Vertical axis wing turbine. Disc type Neodymium magnets are considered which are developed rapidly and applied widely due to
their perfect characteristics. The author concluded that the design of the blades and rotors are capable enough to rotate at low wind
speed and give the output. The magnets are levitated properly while working which gives smooth rotation and hence there is
negligible friction.

Chinnu Sara et al.,[4] the aim of this project work is to design a Vertical axis magnetic levitated wing turbine as an alternative
for conventional wind turbine. Author has considered Two ring type neodymium (Nd-Fe-B) magnets of grade N52 of outer
diameter 28 mm, inner diameter 10 mm and thickness 12.5 mm are placed at the shaft, by which the required levitation between
the rotor and the base is obtained. The Experimental result shows that maglev wind turbine rotate at minimum wind energy of
1.45m/s as compared to conventional turbine which required 4.475m/s.

Dinesh N Nagarkar et al.,[5] carried out study on construction and working of magnetic levitation based power plant which has
colossal structure where blades were placed vertically along the outer rim of the cylinder. Since the whole assemblage was levitated
by permanent magnets there was no friction which allowed the wind turbine to transform all the wind energy into electrical energy
thus increasing output and reducing cost. The benefit of having it floating in midair is that it cuts down on the friction that causes
so much inefficiency in the traditional windmill. It would also increase generation capacity by 20% over conventional wind turbines
and decrease operational costs by 50%. It reduces maintenance costs and increases the lifespan of the generator. Magnetic levitation
is an important development to reduce stress from the mechanical load on the wind turbine.

I1l. OBJECTIVE

1) To design a Vertical axis magnetically levitated wing turbine for low wind application.
2) To study the Performance of the turbine in terms of Electric Power Generated.

3) To harness wind energy in more efficient way by elimination friction.

4) To analyses rotor in different pressure condition.

5) To fabricate the prototype.

IV. DESIGN ASPECTS

A.  Wind Power

Undoubtedly, the project’s ability to function is solely dependent on the power of wind and its availability. Wind is known to be
another form of solar energy because it comes about as a result of uneven heating of the atmosphere by the sun coupled with the
abstract topography of the earth’s surface. With wind turbines, two categories of winds are relevant to their applications, namely
local winds and planetary winds. The latter is the most dominant and it is usually a major factor in deciding sites for very effective
wind turbines especially with the horizontal axis types.

B. Generator

The basic understanding of a generator is that it converts mechanical energy to electrical energy. Generators are utilized extensively
in various applications and for the most part have similarities that exist between these applications. However the few differences
present is what really distinguishes a system operating on an AC motor from another on the same principle of operation and
likewise with DC motors. With the axial flux generator design, its operability is based on permanent magnet alternators where the
concept of magnets and magnetic fields are the dominant factors in this form of generator functioning. These generators have air
gap surface perpendicular to the rotating axis and the air gap generates magnetic fluxes parallel to the axis. In further chapters we
will take a detailed look into their basic operation and the configuration of our design.

C. Maglev Wind Turbine

The problem with the traditional structure of VAWT is that weight from the VAWT makes bearings bear larger axial force; makes
bearings frayed largely and shorten the life. At the same time, due to the increase in friction, the system loss mechanical energy
and reduce the efficiency. Its main advantages are that it uses frictionless bearings and a magnetic levitation design and it does not
need to vast spaces required by more conventional wind turbines. It also requires little if any maintenance. The Maglev wind
turbine was first unveiled at the Wind Power Asia exhibition in Beijing 2007. The unique operating principle behind this design is
through magnetic levitation. Magnetic levitation is supposedly an extremely efficient system for wind energy. The vertically
oriented blades of the wind turbine are suspended in the air replacing ball bearings.
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Fig. 1: Arrangement of magnetic coil

V. PROTOTYPE

Some modifications are made in order to overcome the limitations of theoretical design of magnetically levitated vertical axis wind
turbine and a prototype is constructed. This section includes details of modifications made. The proposed prototype is as shown in
the figure.

Shaft

Blades

eudioum Magnetic coil

Altarnator

In the final prototype the turbine is magnetically levitated using one set of Neodymium magnet consisting of two magnets .The
turbine is then kept at the center with the help of two set of Ferrite circular ring magnets .However the turbine could not be kept
completely on air by the means of magnet due to the cushioning effect, hence a point contact is maintained at the bottom

V1. DESIGN & FORMULATION

A. Power Coefficient Analysis:

This hypothesis is reproduced to show the relationship between the power coefficient (Cp) and the wind speed, which expresses
the basic theory of the wind mill. Principally the power that the rotor can extract from the wind (Pw) is less than the actual available
from the wind power (Pa). In order to calculate the performance of this wind machine, its configuration is essentially important.
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1} According to the Kinetic Energy,
KE =% mv?
2) The available power, Pa from the wind is:
Pa = % mv? When m= Pav

Pa= % pAv®
3) The power coefficient Cp is given by:
Cp = Pw/ Pa
Therefore: Power extracted from the wind,
Pw=Cp x Pa
= Cp X %2 pAV®

Power by air impact = Cp x 1/2 x density x area x v*
This is the standard wind equation that is used in this documentation.
4) To Calculate Area (A) =?

A= (power x 2)/(Cp x density x v3)

Where, Cp= Pw/ Pa= 3
5) To Calculate Shaft Rotation (®) =?
The equation below is used whereby the radius value R (D/2) is manipulated to obtain w. It is assumed that the value of X (tip
speed ratio) is equal to 1, to eliminate X in the equation below.

X=Rwo/V
o = rotational speed (rad/s);
R = radius of rotor (m);
V = average wind speed, assume 10 m/s.
o =V/R,

R is varied between 0.2 and 0.55 meters, a reasonable range bearing in mind the speed of rotation.
To calculate the height (h) =?

The equation below is used to calculate h:

Area (A) = height (h) x diameter (D)

VI11.CONCLUSION

As per the project concept the future scope is to save depleting fossil fuels and use maglev technology in generating power even
in residential areas as it is cost effective, less spacious, efficient and also contribute to the “Green Energy” awareness that is
increasingly gaining popularity. By using no mechanical contact for magnetic bearing, substitution of traditional bearing in general
wind turbine, reducing the damping of the wind turbine, which solved wind turbine start up with low speed wind and work with
breeze. Then detailed structure of vertical type wind turbine by magnetic bearing suspended has been introduced. In the future, the
prototype will be manufactured; some comparison experiments will be done. This design method can be used other type wind
turbine.

VIIl. RECOMMENDATION FOR FUTURE WORK

The home for the magnetically levitated vertical axis wind turbine would be in residential areas. Here it can be mounted to a roof
and be very efficient and practical. A home owner would be able to extract free clean energy thus experiencing a reduction in their
utility cost and also contribute to the “Green Energy” awareness that is increasingly gaining popularity. The maglev windmill can
be designed for using in a moderate scale power generation range from 400 Watts to 1 KW. Also it is suitable for integrating with
the hybrid power generation units consisting of solar and other natural resources.
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