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Abstract: Wireless power transfer (WPT) is a cutting-edge technology that utilizes magnetic resonance to eliminate the need for
cumbersome wires. WPT builds upon the principles of inductive power transfer and has been rapidly advancing in recent years.
At power levels of kilowatts, the transfer distance can range from a few millimeters to several hundred meters, achieving an
efficiency of over 90%. This progress has made WPT an attractive option for electric vehicle (EV) charging, both in stationary
and dynamic settings. This study examines the latest developments in WPT as it pertains to wireless charging for EVs. By
integrating WPT into EVs, challenges such as charging time, range, and cost can be effectively addressed. Battery technology is
no longer a limiting factor in widespread adoption, and it is hoped that researchers will be inspired by recent advancements to
further enhance WPT and expand the use of EVs.
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L. INTRODUCTION

Every conventional vehicle is solely powered by an internal combustion engine (ICE). These traditional vehicles emit harmful
exhaust gases during operation, which can be detrimental to human health. However, electric vehicles (EVs) operate solely on
electricity. They are propelled by one or more electric motors that are powered by rechargeable battery packs. As a result, electric
vehicles offer several advantages over conventional vehicles. They do not emit harmful gases, their fuel costs can be up to 70%
lower than those of conventional vehicles, and their maintenance costs are also lower. Additionally, electric vehicles are ideal for
stop-and-go city driving as they do not consume energy when stationary. However, despite these benefits, electric vehicles have
some drawbacks. The initial cost of purchasing an electric vehicle is high, and the charging time for EV batteries is longer compared
to refueling a gas-powered vehicle. It takes approximately thirty minutes to several hours to fully charge an electric vehicle,
depending on the power level of the charger. Furthermore, electric vehicles cannot be immediately recharged once their batteries are
depleted. This means that owners must find a suitable opportunity to plug in and charge their batteries. This can be inconvenient as
people may forget to plug in their vehicles and end up with no battery power later on. Additionally, charging cables on the ground
can pose tripping hazards, and damaged cables can create dangerous conditions, especially in cold areas. Moreover, individuals may
have to contend with adverse weather conditions such as wind, rain, ice, or snow when plugging in their vehicles, increasing the risk
of electric shock. Therefore, the wireless power transfer (WPT) technology, which eliminates all the charging inconveniences, is
highly desirable for EV owners. With wireless charging, the charging process becomes the easiest task. For a stationary WPT
system, drivers simply need to park their vehicles and leave. Furthermore, EVs with wireless charging can have reduced battery
capacity of 20% or less compared to EVs with conductive charging. The development of wireless charging technology.

1. ELECTRIC VEHICLE
Electric vehicles utilize a simple form of self-propelled mechanical transport. The drive train consists of a battery array connected to
an electric motor through a switch. The electric motor is controlled to efficiently drive the wheels by regulating the amount of
electricity passing through.

A. Electric Motor

The vehicle can be powered by AC or DC motors. DC motors operate within a voltage range of 96V to 192V with a power rating of
around 20kW. These motors function based on electromagnetic induction, causing the central shaft to rotate due to changes in
magnetic flux. On the other hand, AC motors typically run on 220-240 Volts AC with 300 Volt battery packs. AC motors come in
various sizes, shapes, and power ratings, unlike DC motors, and offer a 'regenerative braking' feature where the motor can charge
the batteries while braking.
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B. Motor Controller

The motor controller regulates the current supplied to the motor based on the pressure applied to the accelerator pedal.
Potentiometers connected to the accelerator act as variable resistors to determine the power delivery. When the accelerator is not
pressed, no power is delivered, and full power is supplied when the pedal is fully pressed. For DC motors, the controller adjusts the
DC supply voltage to produce a current proportional to the pressure on the accelerator.

C. Batteries

Car batteries are essential components that store energy for the vehicle's operation. They hold chemical energy and convert it into
electrical energy when needed. Despite being heavy, bulky, and slow to charge, they have limited capacity and lifespan. LiMH
batteries are superior alternatives, doubling the car's range and lasting longer, but they are currently too costly to consider. Fuel cells
provide a promising solution, being eco-friendly and efficient, but further research and development are necessary before they
become widely available.

I, WIRELESS POWER TRANSFER SYSTEM FOR ELECTRIC VEHICLE
The block diagram shown in Figure 1 illustrates the proposed wireless power supply system for charging the battery of an electric
vehicle. It comprises a transmitter for generating an AC signal to be transferred, transmitting and receiving coils for wireless power
transfer, and a receiver to convert the received AC signal into DC voltage for battery charging. Through mutual induction, the
primary and secondary coils are coupled, allowing the transfer of charge to the receiving circuit and storage in the battery.

A. Microcontroller

A microcontroller is a compact computer integrated circuit that includes a processor core, memory, and programmable input/output
peripherals. Program memory, such as Ferroelectric RAM, NOR flash, or OTP ROM, is commonly found on the chip, along with a
small amount of RAM. Microcontrollers are specifically designed for embedded applications, unlike the microprocessors found in
personal computers or general-purpose devices. They are utilized in products like automobile engine control systems, medical
implants, remote controls, office equipment, power tools, toys, and various embedded systems. By integrating the functions of a
microprocessor, memory, and input/output devices into a single chip, microcontrollers help reduce size and cost, making it feasible
to digitally control a wide range of devices and processes.
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Figure 1.Block Diagram of the Proposed System
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B. DC To DC Converter

A rectifier is a circuit that changes an AC signal to DC. It is constructed using diodes. Rectifiers have various applications, but are
commonly utilized as a component in DC power supplies and high-voltage direct current power transmission systems. The bridge
rectifier is offered in different packages, ranging from a few amperes to several hundred amperes. In bridge rectifier circuits, a
semiconductor diode is typically employed to convert AC, as it permits current flow in only one direction (unidirectional device).

C. Boost Converter

A boost converter is a type of switched-mode power supply that can serve multiple purposes, including functioning as a DC to DC
converter with an output voltage higher than the input voltage. A boost converter is sometimes referred to as a step-up converter.
Since power (P=VI) must be conserved, the output current is lower than the input current. Often, even if a DC power source, such as
a battery, is available, its voltage may not be suitable for the system it is intended to power. For instance, electric vehicle motors
require significantly higher voltages, around 500V, than what a single battery can provide. Even if multiple batteries were used, the
added weight and space required would make it impractical.

V. RESONANT INDUCTIVE COUPLING

Resonant inductive coupling involves the transfer of power through magnetic fields between two resonant circuits, one in the
transmitter and one in the receiver. Each circuit comprises a coil of wire connected to a capacitor or a self-resonant coil, or another
resonator with internal capacitance. These circuits are tuned to resonate at the same frequency, enhancing coupling and power
transfer. The principle is similar to how a vibrating tuning fork can induce sympathetic vibration in another fork tuned to the same
pitch. Resonant inductive coupling relies on high Q factor resonators that exchange energy more efficiently than they lose it due to
internal damping. This allows for power transfer over greater distances using weaker magnetic fields in the peripheral regions of the
near fields. Efficiency can be achieved at ranges 4 to 10 times the coil diameter, known as "mid-range" transfer. In contrast, non-
resonant inductive transfer is considered "short range™ and requires adjacent coils for similar efficiency. Resonant circuits interact
more strongly with each other than with non-resonant objects, minimizing power losses due to absorption in nearby stray objects.
However, a drawback of resonant coupling is that at close ranges, the resonant frequency splits into two peaks, requiring tuning of
the oscillator frequency for maximum power transfer.
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Figure 2. Resonant inductive wireless power systems

Currently, modern inductive wireless power systems integrate resonant technology. This technology holds the potential for area
wireless power coverage. By incorporating a coil in the wall or ceiling of a room, it becomes possible to wirelessly power lights and
mobile devices throughout the entire space with a reasonable level of efficiency. One significant advantage of wirelessly powering
small devices like clocks, radios, music players, and remote controls is its positive impact on the environment and economy. This
approach has the potential to significantly decrease the disposal of 6 billion batteries

each year, which are a major contributor to toxic waste and groundwater contamination.

Figure 3. Circuit Diagram of Transmitter Circuit
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The power supply circuit on the primary side is responsible for transferring energy wirelessly through the coil. It comprises a step-
down transformer connected to a rectifier circuit. This setup is designed to charge a 12v battery by stepping down the 230v AC
voltage to 12v AC. Consequently, the battery stores energy in the form of DC only. To achieve this, the rectifying circuit rectifies the
12v AC supply to 12v DC, as illustrated in figure 3. The rectified DC then flows through the inductive coil via transistor. The
transistor's frequent switching generates a strong magnetic field in the primary coil, providing power supply to the secondary circuit.
This enables the transfer of charge to the secondary side wirelessly.

A. Receiver Circuit

The receiver circuit is responsible for managing the charging system of the battery, which serves as the main power source for the
electric vehicle. It is composed of a copper coil with a specific number of turns that can be positioned on the conducting material of
the primary circuit. The energy transmitted wirelessly is rectified by the rectifier, with the battery storing the energy in DC form
only, as illustrated in figure 4. However, the rectified DC alone is not sufficient to efficiently charge the battery, so the controller
design plays a crucial role in storing the energy effectively. The controller references the DC voltage to generate the necessary
pulses for the booster circuit.

Figure 4.Circuit Diagram of Transmitter Circuit

V.  CONCLUSION

EVWC technology is experiencing rapid growth and progress. As the EV market gradually expands, charging systems are becoming
commercially available, and the improved infrastructure is expected to enhance the popularity of EVs. Ongoing advancements are
enhancing the efficiency of EVWC, leading to intense competition among various players in this emerging market niche. It is worth
noting that wireless charging can be just as efficient as wired charging. Based on the analysis of literature and collected data, it is
suggested that wireless power transmission is a feasible option. Thanks to modern science, it is now possible to utilize electricity for
charging without the need for wired connections. There are three techniques available for wireless power transfer. Inductive
charging, although less efficient and prone to increased resistive heating compared to direct contact, is one of these techniques.
Implementations that employ lower frequencies or older drive technologies result in slower charging and generate heat within most
portable electronics. Magnetic microwave charging also has limitations, such as signal absorption by the atmosphere and attenuation
due to atmospheric conditions, as well as the high cost of building towers. However, researchers have developed inductive charging
using resonance, where energy is transmitted between two copper coils that resonate at the same frequency. One coil serves as the
power transmitter, while the other acts as the receiver. This technique is considered more feasible than others and is also safer than
wired charging systems. In this particular project, the focus has been on wireless charging of a 1050mAh battery. The circuit for this
purpose has been designed, fabricated, implemented, and tested.
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