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Abstract- Electrical power has become a prime necessity for any country for economic development. Due to exhaustion of
conventional power generation methods and its adverse effects on the environment, the focus on renewable energy resources has
increased significantly in the recent years. Among various resources wind has proved to be a cheaper alternative energy resource
and hence extensive research efforts have been put to improve the technology of electricity generation through wind. This project
introduces structure and principle of the proposed magnetic levitation wind turbine for better utilization of wind energy. The aim
of this project is to design and implement a magnetically levitated vertical axis wind turbine system that has the ability to operate
in both high and low wind speed conditions.

L. INTRODUCTION
The Maglev wind turbine design is a vast departure from conventional propeller designs. 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 any
need for ball bearings.
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Figure 1: Free body diagram of magnetically levitated object

At the bottom one magnet is placed. It repels the other magnet which is fixed to the shaft of generator. The shaft contains the
vertically oriented blades of the wind turbine. Now due to this repulsive power between the magnets, the upper magnet attached to
shaft is air suspended, replacing the need for ball bearings. For this levitation, full permanent neodymium magnets are used.

1. PRINCIPLE OF WORKING
The block diagram for output is as shown.
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Figure 2: Block diagram of Maglev Windmill
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The basic working principle of a wind turbine is when air moves quickly, in the form of wind, the kinetic energy is captured by the
turbine blades. The blades start to rotate and spin a shaft that leads from the hub of the rotor to a generator and produce electricity.
Using the effects of magnetic repulsion, spiral shaped wind turbine blades will be fitted on a rod for stability during rotation and
suspended on magnets as a replacement for ball bearings which are normally used on conventional wind turbines. The diagram for
setup is shown below.

Figure3: Setup of the project
The turbine was rotated freely. Digital tachometer is used to measure the speed of the turbine. With the rotation of turbine voltage is
produced and is measured with the help of multimeter. The turbine was rotated at different speeds (RPM) and voltage (V) was
recorded. The different voltage at different RPM is tabulated below.

RPM 230 | 565 | 1172 | 1874 | 2150

Voltage [ 0.9 [ 2.0 [35 |52 |76
M)

Figure 4 : Graph of Voltage and RPM

The graph obtained between speed (rpm) and voltage (V) from the above obtained values is as shown in graph 7.1. The graph
indicates that with the increase in speed of turbine, the voltage obtained in the output is increasing. This is because with the increase
in speed, the change in magnetic flux increases. The more the change in magnetic flux, more will be induced voltage. The maximum
voltage obtained is 7.6 V at 2150 rpm.
1. RESULTS

With the use of magnets for levitation the need for bearings has been eliminated. Due to this turbine rotates at high speed for low
wind speed of wind. The maximum voltage obtained in the project is 7.6 V. In the already existing paper by Aravind CV et al.,
voltage of maximum 2.8V has been obtained. The comparison between the already existing project and our project is shown in the
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graph 8.1.
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Graph 8.1: Comparison between new and existing model (Series 1- New project and Series 2- Existing project)

The series 1 indicating line graph obtained by plotting voltages obtained in our experimentation whereas series 2 indicates voltage
obtained in existing model which is less as compared to ours. The maximum voltage of 7.6 V was obtained as compared to
2.8V.

IV. CONCLUSION
By using magnets for levitation the need for bearings has been eliminated. The wind turbine rotors and stator levitated properly
using permanent magnets which allowed for a smooth rotation with negligible friction. The power output of the generator is
satisfactory. The turbine gave maximum voltage of 7.6 V which can be further increased by using wire of higher gauge.

V. FUTURE SCOPE
The magnetically levitated vertical axis wind turbine can be used in residential areas where it can be mounted on a roof and can 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.

REFERENCES
Huachun Wu, Ziyan Wang , Yefa Hu, “Study on Magnetic Levitation Wind Turbine for Vertical Type and Low Wind Speed”, Institute of Electricals and
Electronics Engineers(IEEE),2012.
Santoshkumar Jiledar Chaturvedi, Mahesh Madhukar Utekar , “Maglev Wind Generator -An efficient form of vertical axis wind turbine”, The International
Conference on Renewable Energy Research and Applications (ICRERA),19 -22 Oct 2014.
Minu John, Rohit John, Syamily P.S , Vyshak P.A, “Maglev Windmill”, International Journal of Research in Engineering and Technology, VVolume 3, Issue 5,
May 2014.
Dinesh N Nagarkar, Dr. Z. J. Khan, “Wind Power Plant Using Magnetic Levitation Wind Turbine”, International-Journal of Engineering and Innovative
Technology (IJEIT) Volume 3, Issuel, July 2013.
Amit D. Patil, Amit W. Chake, Manoj I. Helonde, Pravin M. Gupta, “Vertical Axis Wind Turbine with Maglev Technology”, IJSRD - International Journal for
Scientific Research & Development, Vol. 2, Issue 12, 2015.
Aravind CV, Rajparthiban.R, Rajprasad.R, Wong YV, “A Novel Magnetic Levitation Assisted Vertical Axis Wind Turbine-Design Procedure and Analysis”,
8" International Colloquim on Signal Processing and its Applications, 93-98, 2012.
Nirav Patel, M. Nasir Uddin, “Design and Performance Analysis of a Magnetically Levitated Vertical Axis Wind Turbine Based Axial Flux PM Genertor”, 7th
International Conference on Electrical and Computer Engineering, 20-22 December, 2012, Dhaka, Bangladesh.
Kamalinni, Aravind CV, Tay SC, “Design Analysis of MAGLEV-VAWT with Modified Magnetic Circuit Generator”, 2014 IEEE 2nd International
Conference on Electrical Energy Systems (ICEES).41
B. Bittumon, Amith Raju, Harish Abraham Mammen, Abhy Thamby, Aby K Abraham, “Design And Analysis of Maglev Vertical Axis Wind Turbine”,
International Journal of Emerging Technology and Advanced Engineering (IJETAE), Volume 4, Issue 4, April 2014.
Md. Shahrukh Adnan Khan, Rajprasad K. Rajkumar, Rajparthiban K. Rajkumar, Aravind CV “Performance analysis of a 20 Pole 1.5KW Three Phase
Permanent Magnet Synchronous Generator for low speed Vertical Axis Wind Turbine”, Scientific Research Energy and Power Engineering, July 2013.
S.C Tay, Aravind CV, Rajparthiban R, “Analysis and Positioning of Blade Structure for the Maglev Assisted Vertical Axis Wind Turbine”, EURECA 2013.
Yanjun Yu, Huangqiu Zhu, Si Zeng, “A New Self-decoupling Magnetic Levitation Generator for Wind Turbines”, Progress In Electromagnetics Research M,
Vol. 40, 111-118, 2014.
K Gopi Nata, K Pradeep, G Pradeep Kumar, M S Sanketh, “Magnetically Levitated Vertical Axis Wind Turbine”, Project Report.

296

©IJRASET: All Rights are Reserved



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




