ISSN: 2455-2631

© April 2019 IJSDR | Volume 4, Issue 4

Wireless Power Transfer of electric vehicle Battery
Charging
Dr.S.Velmurugan1, P.Saran Raj2, I.Sathiskumar3, D.Raghul4
1

Associate Professor, 2,3,4UG Students
Department of Electrical and Electronics Engineering
Mahendra Engineering College, Namakkal Dt, Tamilnadu, India
Abstract: Wireless power transfer (WPT) is the present innovation utilizing magnetic resonance which could set blunder
free from the disappointing wires. In fact, the WPT receives similar ideas which have just been created with the term
inductive power transfer. WPT innovation is growing quickly as of late. At kilowatts power level, the exchange separate
increments from a few milli meters to a few hundred meters with a grinding to stack efficiency above 90%. This upgrade
makes the WPT appealing to the electric vehicle (EV) charging applications in both stationary and dynamic charging
circumstances. This paper evaluated the advancements in the WPT region appropriate to EV wireless charging. By
presenting WPT in EVs, the hindrances of charging time, range, time and cost can be effectively alleviated. Battery
innovation is never again comparable in the mass market infiltration. It is trusted that researchers could be energized by
the best in class accomplishments, and push forward the further development of WPT just as the extension of EV.
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I.

INTRODUCTION
Every customary vehicle is controlled by an internal combustion engine (ICE) only. These traditional vehicle produce exhaust gases
amid activity which are hurtful for human well being. Be that as it may, electric vehicles (EVs) keep running on electricity only.
They are propelled by at least one electric motors which are fueled by battery-powered battery packs. Because of this electric
vehicles have a few points of interest over conventional vehicles. No harmful gas discharge. Fuel cost will be up to 70% less than
conventional vehicle, maintenance cost is less, perfect for stop-begin city driving as no vitality is use when the vehicle is
stationary.[6][7] Besides the high introductory cost, the long charging time of EV batteries additionally makes the EV not worthy
to numerous drivers. For a single charge, it takes around one half-hour to a few hours relying upon the power level of the charger,
which is commonly longer than the gas refueling process. The EVs can't prepare promptly when they have run out of battery. Along
these lines, the proprietor needs to locate any conceivable chance to plug-in and charge the battery. It truly conveys inconvenience
as individuals may neglect to plug-in and wind up out of battery vitality later on. The charging cables on the floor may prompt
stumbling dangers. Spillage from broke old cable, especially in cold zones, can convey extra risky conditions to the proprietor.
Likewise, individuals may need to overcome the breeze, downpour, ice, or snow to p[lug in with the danger of getting an electric
stun. The wireless power transfer (WPT) innovation, which can wipe out all the charging inconvenience, is hence most alluring by
the EV proprietors. By wireless charging to the EV, the charging turns into the least demanding undertaking. For a stationary WPT
framework, the drivers simply need to leave their vehicle and leave. Additionally the battery capacity of EVs with remote charging
could be diminished to 20% or less contrasted with EVs with conductive charging.

II.

ELECTRIC VEHICLE
Electric vehicles are one of the simplest forms of self propelled mechanical transport. In the basic design, the drive train of the car
is made up of a battery array connected to an electric motor via a switch. [9] The amount of electricity that is allowed to pass through
to the electric motor and gear systems is controlled such that the electric motor drives the wheels in the most efficient manner.
Electric Motor
The car may run on AC or DC motors. If it uses a DC motor the car may run on any voltage between 96V and 192V of the rating
around 20kW. Motors work on the principle of electromagnetic induction where change in magnetic flux causes the central shaft to
rotate. In case of AC motors 3 phase motors are generally used which run at 220-240 Volts AC along with 300 Volt battery packs.
AC motors have the ease of availability in various sizes, shapes and power ratings in contrast to DC motors and also have a
‘regenerative braking’ feature by virtue of which motor can act as a generator to charge the batteries while braking.
Motor Controller
This is the part of the system which would control the amount of current being supplied to the motor depending on amount of
pressure on the accelerator pedal. The accelerator is connected to potentiometers which act as variable resistors to provide the signal
on how much power to deliver. When the pressure on accelerator is zero, no power is delivered and full power is delivered when
pedal has been fully pressed. In case of DC motors the controller would chop the values of DC supply voltage to obtain a current
with average value that is proportional to the amount of pressure applied to the accelerator.
Batteries
Batteries are the parts that hold the energy reserve for the entire car operation. These store energy in the form of chemical energy
and convert them back to electrical energy when required. Batteries are heavy, bulky and take a lot of time to charge and yet have
limited capacity and life. Better replacements in the form of LiMH batteries do exist, which not only double the range of cars but
also have significantly longer lives are present, but at present are too expensive to invest in. Fuel Cells offer the most attractive
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solution to all these problems along with being environment friendly but still need a lot of R&D before they enter the mainstream
market
III. WIRELESS POWER TRANSFER SYSTEM FOR ELECTRIC VEHICLE
Figure 1 represents the block diagram of proposed wireless power supply system for charging battery of electric vehicle. It consists
of three parts a transmitter to generate AC signal which is to be transferred, transmitting and receiving coil to transfer power
wirelessly and receiver to convert received AC signal into DC voltage for charging the battery of electric vehicle. With the help of
mutual induction the primary and secondary coil are coupled to each other and the charge is transferred to the receiving circuit and
the charge is stored in battery.
Microcontroller
A microcontroller is a small computer (SoC) on an single integrated circuit containing a processor core memory and programmable
input/output peripherals. Program memory in the form of Ferroelectric RAM, NOR flash or OTP ROM is also often included on
chip as well as typically small amount of RAM. Microcontrollers are designed for embedded applications in contrast to the
microprocessors used in personal computers or other general purpose applications. Microcontrollers are used in automatically
controlled products or devices such as automobile engine control systems, implantable medical devices, remote controls, office
machines, power tools, toys and other embedded systems. By reducing the size and cost compared to a design that uses a separate
microprocessor, memory, input/output devices, microcontrollers make it economical to digitally control even more devices and
processes.

POWER

RECTI
TRANSMITTER
CIRCUIT

RECIEVER CIRCUIT
TWO AXIS

PRIMARY
SECONDARY

AURDINO
WIFI MODULE

BATTERY
BOOST
2/13/2019
PROJECT
- Second
Figure 1.Block Diagram of the Proposed System
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DC To DC Converter
A rectifier is a circuit that converts AC signal to DC. A rectifier circuit is made using diodes. Rectifiers have many uses, but are
often found serving as component of DC power supplies and high-voltage direct current power transmission systems. The bridge
rectifier is available in different packages as modules ranging from few amperes to several hundred amperes. Mostly in bridge
rectifier circuits, semiconductor diode is used for converting AC since it allows the current flow in one direction only (unidirectional
device).
Boost Converter
Boost converter is a switched mode supply can be used for many purposes including DC to DC converter with an output voltage is
greater than the source voltage. A boost converter sometimes called a step-up converter. Since power (P=VI) must be conserved
the output current is lower than the source current. Often, although a DC supply, such as a battery available, its available voltage is
not suitable for the system being supplied. For example, the motors used in driving electric automobiles require much higher
voltages, in the region of 500V, than could be supplied by battery alone. Even if banks of batteries were used, the extra weight and
space taken up would be too great to be a practical.
IV.

RESONANT INDUCTIVE COUPLING
Resonant inductive coupling is a form of inductive coupling in which power is transferred by magnetic fields between two
resonant circuits (tuned circuits) one in the transmitter and one in the receiver. Each resonant circuit consists of a coil of wire
connected to a capacitor or a self-resonant coil or other resonator with internal capacitance. The two are tuned to resonate at the
same resonant frequency. The resonance between the coils can greatly increase coupling and power transfer, analogously to the
way a vibrating tuning fork can induce sympathetic vibration in a distant fork tuned to the same pitch. The concept behind resonant
inductive coupling is that high Q factor resonators exchange energy at a much higher rate than they lose energy due to internal
damping. Therefore by using resonance the same amount of power can be transferred at greater distances using the much weaker
magnetic fields out in the peripheral regions of the near fields. Resonant inductive coupling can achieve high efficiency at ranges
of 4 to 10 times the coil diameter. This is called "mid-range" transfer in contrast to the "short range" of non resonant inductive
transfer which can achieve similar efficiencies only when the coils are adjacent. Another advantage is that resonant circuits interact
with each other so much more strongly than they do with non resonant objects that power losses due to absorption in stray nearby
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objects are negligible. A drawback of resonant coupling is that at close ranges when the two resonant circuits are tightly coupled,
the resonant frequency of the system is no longer constant but splits into two resonant peaks so the maximum power transfer no
longer occurs at the original resonant frequency and the oscillator frequency must be tuned to the new resonance peak.

Figure 2. Resonant inductive wireless power systems
Resonant technology is currently incorporated in modern inductive wireless power systems. One of the possibilities envisioned for
this technology is area wireless power coverage. A coil in the wall or ceiling of a room might be able to wirelessly power lights and
mobile devices anywhere in the room, with reasonable efficiency. An environmental and economic benefit of wirelessly powering
small devices such as clocks, radios, music players and remote controls is that it could drastically reduce the 6 billion batteries
disposed of each year, a large source of toxic waste and groundwater contamination.
V.

MODEL DEVELOPED

Transmitter Circuit

Figure 3.Circuit Diagram of Transmitter Circuit
The circuit forms power supply of the primary side, which transfers the energy through the coil wirelessly. It consists of step-down
transformer, connected to the rectifier circuit. This circuit going to charge 12v battery so the 230v AC voltage is stepped down to
12v AC. Therefore the battery stores the energy in the form of DC only; therefore the 12v AC supply is rectified with the rectifying
circuit, which rectifies 12v AC to 12v DC as shown in figure 3.
The rectified DC is the allowed to flow through the inductive coil via transistor Q1. The frequent switching of the transistor makes
the strong magnetic field in the primary coil, thus it provide power supply for the secondary circuit. The charge is transferred to the
secondary side wirelessly.

Figure 4. Implementation of Transmitter Section
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Receiver Circuit
The receiving circuit forms the charging system for the battery, which provides the overall power supply for the electric automotive.
It consists of copper coil of specified number of turns which can be placed on the conducting medium of the primary circuit. The
energy which is transferred wirelessly is being rectified by the rectifier as the battery stores the energy in the form DC only as
shown in figure 4.The rectified DC will not sufficient to charge the battery in a efficient manner so that controller design makes the
appropriate work to store the energy. The reference of the DC voltage is taken by the controller so that the controller could make
the required pulses for the booster circuit.

Figure 4.Circuit Diagram of Transmitter Circuit
The controller uses the PSO algorithm to minimize the charging time. The main aim of the algorithm is to find the fastest path of
the work to be done, so it goes under several iteration and gives the required output pulses. The PWM pulses is provided by the
controller and given to the booster converter. The converter design consists of MOSFET to which the PWM pulses are given. With
the help of the pulses the MOSFET is switched at alternating timing period and the voltage is boosted to 12v as the battery used in
circuit is 12v.The opto coupler is used in the booster circuit to isolate the lower voltage circuit from the higher voltage circuit. It
isolates the controller circuit from the booster circuit. Finally the charge is boosted and stored in the battery.

Figure 5. Implementation of Receiver Section
VI. CONCLUSION
EVWC technology is growing quickly and moving forward. Charging systems are starting to become commercially available as
the EV market slowly grows, and the improved infrastructure is bound to boost the popularity of EVs. Further developments are
increasing EVWC efficiency, and many players in the EVWC field are competing for space in the newly formed market niche.
Wireless charging can be as efficient as a wired charging. Based on the reviewed literature and collected data, suggests that wireless
power transmission could be feasible. Modern science has now made it possible to use electricity without having to plug in any
wires for charging. There are three techniques for wireless power transfer. Inductive charging has lower efficiency and increased
resistive heating in comparison to direct contact. Implementations using lower frequencies or older drive technologies charge more
slowly and generate heat within most portable electronics. Magnetic microwave has also some limitations Signal absorption by the
atmosphere. Microwaves suffer from attenuation due to atmospheric conditions and towers are expensive to build. Researchers
developed inductive charging using resonance where energy is transmitted between two copper coils that resonate at the same
frequency. Of these two coils, one is the power transmitter and the other, the receiver. This is more feasible than other techniques
and is safer than wired charging system. In this project, wireless charging of 1050mAh battery has been focused. The circuit for
this purpose has been designed, fabricated, implemented and tested

IJSDR1904073

International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org

348

ISSN: 2455-2631

© April 2019 IJSDR | Volume 4, Issue 4

REFERENCES
[1] Chun Qiu, K.T. Chau “Overview of Wireless power transfer (WPT) for Electric Vehicle Charging” IEEE Trans Ind. Electron,
Jan 2013.
[2] Cheon S et al.: “Circuit-model-based analysis of a wireless energy-transfer system via coupled magnetic resonance. IEEE Trans.
Ind. Electron (2012)
[3] Zhu Han “Wireless Charging Technologies: Fundamentals Standards and Network Applications” Department of Electrical and
Computer Engineering University of Houston, November 2014.
[4] J Gobinath, Vinoth M Kumar and M Lenin. Article: Short Range Wireless Charging System for Smart Phone through New
Energy Harvesting Circuit. IJCA Proceedings on International Conference on Current Trends in Advanced
Computing ICCTAC2014:1-5, May 2014.
[5] S. R. Khutwad and S. Gaur, "Wireless charging system for electric vehicle," 2016 International Conference on Signal
Processing, Communication, Power and Embedded System (SCOPES), Paralakhemundi, 2016, pp. 441-445.
[6] Lu, Xiao & Niyato, Dusit & Wang, Ping & In Kim, Dong & Han, Zhu. (2014). Wireless Charger Networking for Mobile
Devices: Fundamentals, Standards, and Applications. Wireless Communications, IEEE. 22. 10.1109/MWC.2015.7096295.
[7] X. Lu, P. Wang, D. Niyato, D. I. Kim and Z. Han, "Wireless Charging Technologies: Fundamentals, Standards, and Network
Applications," in IEEE Communications Surveys & Tutorials, vol. 18, no. 2, pp. 1413-1452, Secondquarter 2016.
[8] Hadley, Franklin (2007-06-07). "Goodbye wires…". MIT News. Massachusetts Institute of Technology. Retrieved 2007-08-23.
the advance online publication of the journal Science. MIT team experimentally demonstrates inductive.
[9] G. A. Covic and J. T. Boys, "Modern Trends in Inductive Power Transfer for Transportation Applications," in IEEE Journal of
Emerging and Selected Topics in Power Electronics, vol. 1, no. 1, pp. 28-41, March 2013.
[10] Chang-Gyun Kim, Dong-Hyun Seo, Jung-Sik You, Jong-Hu Park and B. H. Cho, "Design of a contactless battery charger for
cellular phone," in IEEE Transactions on Industrial Electronics, vol. 48, no. 6, pp. 1238-1247, Dec. 2001.
[11] H. Zhai, H. K. Pan, and M. Lu, "A practical wireless charging systembased on ultra-wideband retroreflectivebeamforming,"
presented at IEEE International Symposium on Antennas and Propagation, Toronto,Canada, July 2010.
[12] L. Chiu, T. Y. Yum, W. S. Chang, Q. Xue, and C. H. Chan, "Retrodirective array for RFID and microwave tracking
beaconapplications," Microwave and Optical Technology Letters, vol. 48, no. 2, pp. 409-411, February 2006.
[13] B.Cannon, J.F. Hoburg, D.D.Sancil and S.C. Goldstein, “Magnetic resonant Coupling as a Potential Means for Wireless Power
Transfer to Multiple Small Receivers”, IEEE Transactions on Power Electronics,vol.24, issue 7, July 2009, Page(s):1819-1825.
[14] Wireless Power Consortium, “System description wireless powertransfer” Vol.1, Part I, II and III

IJSDR1904073

International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org

349

