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Abstract 

The need for renewable energy increases in today’s world due to demand for the fossil fuels. Wind energy is one among the 

natural resources which is cost effective and efficient for power generation. Magneto repulsive wind turbine is a modified 

windmill that predominantly works by combining wind force and magnetic repulsive force using high performance permanent 

magnets (HPPM).The repulsive force helps to generate sufficient torque for rotating the wind turbine even at low wind velocities 

and to reduce starting velocity. The MRWT is designed such that there is no direct contact between propeller shaft and rotor 

shaft with gear arrangements. The HPPM were arranged such a way to produce in turn rotates the disc which is connected with 

rotor shaft using SOLIDWORKS modelling were developed for the MRWT. It can be noted that the principle and structure of 

the MRWT id markedly different from MAGLEV windmill. HPPM are used in MRWT as it improves its efficiency by enabling 

power generation at lower starting velocities, and also increasing productivity. 

Keywords: Permanent Magnets (HPPM), Natural Resources, MRWT, MAGLEV, Increasing Productivity, Sufficient 

Torque, Lower Starting Velocities, Efficiency 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Electricity is vital to modern life. It powers our lights and appliances at home. It powers many industry processes. It is used to 

power trains and to charge electric vehicles. 

Globally, electricity use is rising rapidly as new major economies develop in places such as China and India. This need for 

electricity drives a growing demand for electricity generation, with thousands of new power plants needed across the world over 

the coming decades. Every form of electricity generation has its strengths and weakness and future electricity generation will 

need a range of options, although they must be low carbon if greenhouse gas emissions are to be reduced. Nuclear generation 

provides reliable supplies of electricity, with very low carbon emissions and relatively small amounts of waste that can be safely 

stored and eventually disposed. For many decades almost all the electricity consumed in the world has been generated from three 

different forms of power plant - fossil, hydro and nuclear. Renewable currently generate a relatively small share of the world's 

electricity, although that share is growing fast. A 'renewable resource' is an organic natural resource which can replenish to 

overcome usage and consumption, either through biological reproduction or other naturally recurring processes in a finite 

amount of time. Renewable resources are a part of Earth's natural environment and the largest components of its ecosphere. A 

positive life cycle assessment is a key indicator of a resource's sustainability. Among all the natural resources the wind energy is 

cost Effective and efficient. Wind power is the use of air flow through wind turbines to mechanically power generators for 

electricity. 

II. METHODOLOGY 

To get results there are two methodologies were used which is existing methodology and proposed methodogy for comparison. 

 Existing Methodology 

Wind turbine design is the process of defining the form and specifications of a wind turbine to extract energy from the wind. A 

wind turbine installation consists of the necessary systems needed to capture the wind's energy, point the turbine into the wind, 

convert mechanical rotation into electrical power, and other systems to start, stop, and control the turbine. Here the design 

modification doing in horizontal axis. The vertical axis wind turbines already employed with magnets that is maglev windmill so 

in this work to improve the horizontal axis wind turbines for required power generation. 
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 Existing Model 

 
Fig. 2.3: Shows the existing inside model of windmill 

 Problem identification in Existing Model 

1) It requires high velocities for power generation. 

2) It cannot generate power at normal flow of wind. 

3) Power generation held by only few months when the required velocities available not at all months. 

4) Number of revolution per minute of low-speed shaft is low. 

The above mentioned difficulties are found in the real time power generating wind mills and also, many difficulties has 

identified , the height of the tower and large size winglets are met some inconvenience during installation of wind forms to avoid 

this a modified windmill is needed for power generation without any inconvenience. Noise has not tented to be major issue in 

wind facility siting. Newer wind turbines make a low level of noise while older ones tend to make more noise. Generally, the 

noise levels tend to be masked by the noise of wind itself, although the noise of the wind turbine can be great issues for local 

community. 

III. PROPOSED METHODOLOGY (MRWT) 

As In this proposed method a modified wind turbine MAGNETO REPULSIVE WIND TURBINE that is predominantly works 

by combining wind force and magnetic repulsive force using High performance permanent magnets (HPPM).the ultimate 

intention of this system is to reduce the starting velocities for power generation. Here some modifications are made in designed 

by using SOLIDWORKS and the model setup was placed inside the conventional windmill. By installing modified setup in 

conventional wind mill the power generation is evaluated and compare with existing model. In this work so far the theoretical 

evaluation only done. The experimental and analysis will be done in future work. 

 Selection of Magnets 

The selection of magnets for power generation is an important factor to be considered. The magnets are plays vital role in 

MRWT in which the selection of magnetic materials are governed. 

There are many magnets are available depends upon their range of energy, here in MRWT the permanents magnets only used 

for power generations eliminating electromagnets and temporary magnets because it consumes power . 

The permanent magnets are naturally available along with their natural properties. 

Nd Fe B magnets are very strong magnets and difficult to demagnetize compare with all other magnets. Many Nd Fe B 

(neodymium ferrous boron) grades are available along with their energy range up to 52MGOe (Mega Gauss oersted).so selection 

of grade is an important role in this selection. 

By observing various permanent magnetic materials in detail, it may be shown that rare earth based magnets possess the 

highest energy density available today, with a Remanence of up to 1.45 T and a maximum coercivity of 2650KA/m.Ndfeb50 

grade magnets are selected for MRWT. The selection of magnets is an important factor while designing the model because the 

permanent agents are plays a vital role in this work and creates necessary repulsive force for power generation. 

 Types of Magnets 

Magnets come in a variety of shapes and sizes like disc, sphere, horseshoe and a number of other unique forms.  Usually, bigger 

magnets are stronger, but now always. Small magnets can be improved to increase strength by using different materials. The 

magnets are available in different shape, and size depends upon their working function requirements 

Here many different shapes are there in MRWT the ring type magnets are selected for power generation. We can also use 

other types of magnets, among the various type magnets but energy range is same. But, only shapes are changed. 
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 Magnets Life Time 

The Nd-Fe-B magnets are very strong in nature it’s very difficult to demagnetize. Neodymium magnets will likely lose less than 

1% of their flux density over 10 years. While attraction and repulsion it never loses their properties, only the factors affecting the 

magnets life time. The factors which is affecting the magnetic field, 

1) Overheating of magnets 

2) Damage of magnets 

3) Vibrations and shock 

4) Reluctance change 

 ND-FE-B Magnets Characteristic 

Table - 3.4 

Magnetic characteristic from k & j magnets. 

Material type Residual flux density (Br) Coercive force (Hc) Max.energy product (BH)max 

N42 13.0-13.2 KGs >11.0 KOe 40-42MGOe 

N45 13.3-13.7 KGs >11.0 KOe 43-45 MGOe 

N48 13.8-14.2 KGs >11.0 KOe 45-48MGOe 

N50 14.1-14.5 KGs >11.0 KOe 48-50MGOe 

N52 14.5-14.8 KGs >11.2KOe 49-52MGOe 

These values are get from k & j magnets industries for reference. 

 ND-FE-B Magnets Thermal Characteristics 

Table – 3.5 

Thermal characteristics of magnets 

Neodymium material type Maximum operating temp Curie temp 

N 80˚𝐶 310˚𝐶 
NM 100˚𝐶 340˚𝐶 
NH 120˚𝐶 340˚𝐶 

NSH 150˚𝐶 340˚𝐶 
NUH 180˚𝐶 350˚𝐶 
NEH 200˚𝐶 350˚𝐶 

 Magnets Coating Characteristics 

Plating is an important factor while selecting the magnets. Coatings in magnet are resisting the corrosion. Corrosion will cause 

loses magnetic properties. 
Table - 3.6 

Coating characteristics of magnets 

PLATING TYPE OVERALL THICKNESS 

NiCuNi (Nickel Copper Nickel) 15 – 21 𝜇𝑚 

NiCu + Black Nickel 15 – 21 𝜇𝑚 

NiCuNi + Epoxy 20 – 28 𝜇𝑚 

NiCuNi + Gold 16 – 23 𝜇𝑚 

NiCuNi + Silver 16 – 23 𝜇𝑚 

Zinc 7– 15  𝜇𝑚 

IV. GEOMETRIC MODELLING FOR PROPOSED METHODOLOGY 

In this work the geometric modelling were created by SOLIDWORKS. In conventional wind mill the whole setup doesn’t 

change only the gear arrangements are removed modified setup installed and run along with conventional method. The non-

ferrous materials and magnets were selected for this modification to generates power. The disc type setup has designed for 

installation along with magnets in turn to rotate the rotor shaft. The disc is connected with rotor shaft by enabling power 

generation. 
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 Rotating Disc 

 
Fig. 4.1: Rotating disc 

 Dimensions of DIS 

Outer dia = 15 cm 

Inner dia = 5 cm 

Thickness of the disc = 4 cm 

Area = πr² 
A = π × 7.5² 

= 176.714 cm² 

 Rotating Arm 

 
Fig. 4.2: Rotating arm 

Length of arm l, = 14 cm 

Width of arm   b, =   4 cm 

Depth of arm   h, =   4 cm 

Area of rectangle arm = l × b 

= 14×4 = 56 cm² 
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 Complete Model 

 
Fig. 4.3: Complete model 

 Material Selection for Disc 

In this geometric modelling the ring type hollow disc is designed for magnetic repulsion. The disc is made up of non-ferrous 

materials like Al6061 (aluminium) because, here the magnets are used so, it attracts the ferrous materials so, many damages may 

be occurred to avoid this inner parts are designed with non-ferrous materials. Al alloys having good strength and corrosive 

resistant in nature. The preference of aluminium is the best choice for modelling. 

 Aluminium 16061 Characteristics 

Table - 4.5 

Characteristics of A16061 
Property value 

Density 2712.000 kg/m^3 

Thermal conductivity 0.180 kW/m-C 

Specific heat 920.000 J/kg-c 

Modulus of elasticity 68947.570 Mega Pa 

Poisson’s ratio 0.330 

Yield stress 275.790 Mega Pa 

Ultimate stress ga Pa 

V. OBJECTIVES OF PROPOSED MODEL 

1) To improve the starting wind velocity 

2) Continuous power production 

3) Increasing the number revolution per minute of low speed shaft 

4) Improve production rate 

5) Increase rated power generation at minimum velocities 

 Working Principle of MRWT 

In MRWT the disc and lever arm are placed in 90° with respect to each other. The main concept is followed by MRWT creating 

repulsive force between two like poles or same poles for rotation, initially the setup was designed by when the wind is flowing 

through blades it will start to rotate the propeller shaft. 

At 90° position of magnets there is no effect in system so, the system is stable. When the small amount of air passing through 

the blade it create the rotational movement in radial direction and, also the lever arm position is changed, at certain distance there 

is no effect, once the position is decreasing from its initial to some distance the like poles will met each other causes repulsive .so 

due to unbalance the rotational force developed in radial direction. 

The arm position decreasing from 90° to 75° the like poles meet due to high flux of two poles it creates a repulsive force for 

rotation and both end of the magnets generates repulsive forces with respect to wind flow. 
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Fig. 5.1: Working model 

 Advantages of MRWT 

There are many advantages by implementing the Magneto Repulsive Wind Turbine 

1) Easy to install the setup  

2) Able to rotate at low wind velocities 

3) High productivity 

4) Magnets life time is high 

5) Able to rotate at high speed 

6) Magnetic repulsion is an extremely efficient system for   wind energy 

7) It increases the generation capacity by 50% over the conventional wind mill. 

 Disadvantages 

1) Magnet handling is very difficult 

2) Need to prevent from corrosion 

3) Maintenances is much important 

VI. FORMULAS 

 Formula for power calculation for existing model 

Extractable power from wind: 

P = 1/2 ρAV³Cᴩ (watts) 

E = kinetic energy (J)                   

ρ = air density (kg/m³) 

m = mass (kg)                              

A = swept area (m²) 

v = wind speed (m/s)                 

Cᴩ = power coefficient 

P = power (W)   

 Magnetic Flux Formula for Ring Type 

B=Br/2[(D+Z)/√ (Ra^2+ (D+Z) ²)-Z/√ (Ra²+z²)-((D+Z)/√ (Ri²+ (D+Z) ²)-Z/√ (Ri²+z²))] 

Where, 

Br = Remenance field, B = magnetic flux. 

Ra = Outside radius of ring. 

Ri = Inside radius of ring. 

D = Thickness of ring. 

Z = Distance from a pole face on symmetry axis. 

Here the Br values are taken from the magnetic characteristic table 

 Power Calculation for Proposed Model 

Magnetic flux + external velocity  

From magnetic flux the mechanical force will be find  

F=K (q1×q2)/r² 

Here, 
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Force × distance = ½ mv² 

((Force × distance) ×2)/m = v² 

{((Force × distance) × 2))/2} ^1/2 = v 

(V + Ve) = V total 

For power calculation 

P = 1/2 ρAV³Cᴩ (watts) 

 Relationship between power and velocity for proposed method 

 
Fig. 6.2: Relationship between power and velocity 

VII. CONCLUSION 

At the end of the project, the Magneto Repulsive Wind Turbine was a success. The magneto repulsion was designed along with 

to rotate even at low velocity of wind and also increases the productivity at lesser time. The wind turbine is rotated properly by 

using high performance permanent magnets, which allowed for a smooth rotation with negligible friction. An Aluminum shaft 

was used as non-ferrous material to avoid the difficulty of handling of magnets in wind turbine. So the magneto repulsive wind 

turbine gives nearly 50% efficiency compare with conventional wind turbine. Overall, the magnetic repulsive wind turbine was a 

successful model. 
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