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Abstract: Electric vehicles (EVs) are becoming increasingly popular due to their environmental benefits 

and reduced dependence on fossil fuels. However, conventional wired charging systems require physical 

connectors, which can cause inconvenience and maintenance issues. Wireless charging technology 

provides a convenient and safe method for charging EVs without physical contact. This paper presents 

the design and analysis of a wireless charging station for electric vehicles using inductive power 

transfer. The system consists of a transmitter coil, receiver coil, power supply unit, and rectifier circuit. 

Power is transferred through electromagnetic induction between the coils. The proposed system 

improves user convenience, reduces wear and tear of charging connectors, and enhances safety. 
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I. INTRODUCTION 

The rapid increase in air pollution and global warming has encouraged the development of electric vehicles (EVs) as an 

alternative to conventional fuel-based vehicles. EVs help reduce greenhouse gas emissions and dependence on fossil 

fuels. However, one of the major challenges in EV adoption is the charging infrastructure. Traditional wired charging 

systems require physical cables and connectors, which may lead to safety risks and maintenance issues. Wireless 

charging technology offers a solution by transferring 

electrical energy without direct contact. Wireless power transfer (WPT) is based on electromagnetic induction between 

two coils. A transmitter coil generates a magnetic field that induces voltage in the receiver coil. 

This technology is widely used in small electronic devices and is now being explored for EV charging This paper 

discusses the design and working of a wireless charging station for electric vehicles. 

  

II. LITERATURE SURVEY 

Several studies have been conducted to develop efficientireless power transfer systems for EV charging. Researchers 

have proposed different methods such as inductive coupling, resonant inductive coupling, and Capacitive coupling. 

Among these methods, resonant inductive coupling provides higher efficiency and better power transfer over larger 

distances. 

Previous research has focused on improving coil design, increasing transfer efficiency, and reducing power loss in 

wireless charging systems. 

 

III. METHODOLOGY 

The Wireless charging system consists of two main parts: 

the transmitter section and the receiver section. 

A. Transmitter Section-The transmitter section includes a power supply, oscillator circuit, and transmitter coil. The 

oscillator converts DC power into high-frequency AC power. This AC power flows through the transmitter coil and 

generates a magnetic field. 
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B. Receiver Section-The receiver coil is placed inside the electric vehicle. When the vehicle is positioned above the 

charging station, the receiver coil captures the magnetic field produced by the transmitter coil. 

C. Rectifier Circuit -The AC voltage induced in the receiver coil is converted into DC voltage using a rectifier circuit. 

D. Battery Charging Unit-The converted DC voltage is used to charge the battery of the electric vehicle. 

 

IV. SYSTEM DESIGN 

 
 

The system is designed using inductive coupling between two coils. The main components of the system include: 

Power Supply Unit Oscillator Circuit Transmitter Coil Receiver Coil 

Rectifier Circuit 

Battery Charging Circuit 

The transmitter coil is embedded in the charging station platform, while the receiver coil is mounted under the electric 

vehicle. 

Important design parameters include coil diameter, number of turns, frequency, and distance between coils. 

 

Working Principle 

The system works based on electromagnetic induction. When AC current flows through the transmitter coil, it 

generates a magnetic field. When the receiver coil is placed within this magnetic field, voltage is induced in the 

receiver coil. This induced voltage is converted into DC using a rectifier and used to charge the EV battery. 
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AC Power Input 

The system starts with an AC power supply from the mains. This power is supplied to the charging circuit. 

Rectification and Conversion 

The AC supply is first converted into DC using a rectifier. Then, a high-frequency inverter converts this DC into high- 

frequency AC. High frequency is used to improve efficiency and reduce energy losses. 

Magnetic Field Generation (Transmitter Coil) 

The high-frequency AC current flows through the transmitter coil, which is placed in the charging station. This creates 

an alternating magnetic field around the coil. 

Energy Transfer via Air Gap 

When the electric vehicle is placed near the charging station, the receiver coil (mounted under the vehicle) comes 

within the magnetic field range. The magnetic field passes through the air gap and links with the receiver coil. 

Induced Voltage in Receiver Coil 

Due to electromagnetic induction, an alternating voltage is induced in the receiver coil. 

Rectification at Receiver Side 

The induced AC voltage is converted into DC using a rectifier circuit. 

Battery Charging 

The DC output is regulated and supplied to the EV battery for charging. 

 

V. RESULT 

Experimental testing of the wireless charging system shows that power can be successfully transferred between the 

transmitter and receiver coils. The efficiency of the system depends on: 

Alignment between transmitter and receiver coils Distance between coils 

Frequency of operation 

Results indicate that the system works effectively at short distances and provides a convenient charging solution for 

electric vehicles. 

 

VI. ADVANTAGES 

• Wireless EV charging systems provide several advantages: 

• No need for physical cables 

• Reduced wear and tear of connectors 

• Improved safety and convenience 

• Automatic charging capability 

• Low maintenance cost 

 

VII. APPLICATIONS 

• Wireless charging technology can be used in: 

• Electric cars 

• Electric buses 

• Autonomous vehicles 

• Smart parking systems 

• Public EV charging stations 

 

VIII. FUTURE SCOPE 

Future developments may include dynamic wireless charging systems where vehicles can charge while moving on 

specially designed roads. Integration with renewable energy sources such as solar power can further improve 

sustainability. 
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Dynamic Wireless Charging 

Future systems may allow charging while driving using embedded coils in roads. This will eliminate the need for large 

batteries and reduce charging time. 

2. Improved Efficiency 

Research is ongoing to increase the efficiency of wireless power transfer systems so that it can match or even exceed 

wired charging systems. 

3. Smart Charging Systems 

Integration with IoT (Internet of Things) will enable: Automatic vehicle detection 

Smart billing systems 

Remote monitoring and control 

4. Fast Wireless Charging 

Future developments may enable fast charging through wireless systems, reducing the time required to charge EV 

batteries. 

5. Standardization 

Organizations are working on standard protocols (like wireless charging standards) so that different EVs can use the 

same charging infrastructure. 

6. Integration with Renewable Energy 

Wireless charging stations can be powered by solar and wind energy, making the system more eco-friendly and 

sustainable. 

7. Autonomous Vehicle Charging 

Wireless charging will play a key role in self-driving vehicles, allowing them to charge automatically without human 

intervention. 

8. Smart Cities Implementation 

Wireless EV charging can be integrated into: Smart parking systems 

Highways 

Public transport systems 

9. Reduced Infrastructure Cost 

With technological advancements, the cost of wireless charging systems is expected to decrease, making it affordable 

for large-scale deployment. 

  

IX. CONCLUSION 

Wireless charging technology offers an efficient and convenient solution for charging electric vehicles. The proposed 

system demonstrates the feasibility of wireless power transfer using inductive coupling. With further improvements in 

technology and infrastructure, wireless charging can become an important part of future EV charging systems. 

The EV Wireless Charging Station project demonstrates an innovative and efficient method of charging electric 

vehicles without the need for physical cables. This system uses electromagnetic induction to transfer energy wirelessly 

between the transmitter and receiver coils. 

The developed prototype successfully shows that wireless power transfer is feasible for short-distance charging 

applications. It offers several advantages such as improved safety, reduced maintenance, and user convenience. The 

elimination of physical connectors reduces wear and tear and minimizes the risk of electrical hazards. 

However, the system also has certain limitations, including alignment issues, relatively lower efficiency compared to 

wired charging, and higher initial installation costs. Despite these challenges, continuous advancements in wireless 

power transfer technology, power electronics, and coil design are expected to overcome these limitations. 

In the future, wireless charging can be integrated into smart roads and parking systems, enabling dynamic charging of 

vehicles while in motion. This will significantly enhance the practicality and adoption of electric vehicles. 
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Overall, wireless EV charging technology represents a promising step toward smart, sustainable, and automated 

transportation systems. 
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