
National Conference on Smart Technologies in Engineering & Management ISSN: 2349-6002 

201425 © IJIRT | www.ijirt.org APRIL 2026 134 

Integration Of Renewable Energy Sources with Wireless 

EV Charging Infrastructure 
 

 

Mrs. Tehilim Job P.1, Evangelin Benny J. B.2, Shajina S.3, Sujohn S.4 
1AP/EEE, Mar Ephraem College of Engineering and Technology 

2,3,4Mar Ephraem College of Engineering and Technology 

doi.org/10.64643/IJIRTV12I11-201425-459 

 

Abstract—Wireless Electric Vehicle (EV) charging is an 

emerging technology that enables the transfer of 

electrical energy from a power source to an electric 

vehicle without the need for physical connectors. The 

increasing demand for electric vehicles, driven by 

environmental concerns and rising fuel costs, has created 

a need for more convenient and efficient charging 

methods. Traditional wired charging systems often 

involve limitations such as cable wear, safety hazards, 

and user inconvenience. To overcome these challenges, 

this project proposes a wireless charging system based on 

electromagnetic induction and resonant coupling 

techniques. The system consists of a transmitter coil 

embedded in the charging station and a receiver coil 

installed in the vehicle. When alternating current flows 

through the transmitter coil, it generates a magnetic field 

that induces current in the receiver coil, thereby 

charging the vehicle battery. Advanced control circuits 

and power electronics are integrated to ensure efficient 

power transfer, voltage regulation, and safety. The 

proposed system improves user convenience, reduces 

maintenance, and supports sustainable transportation. 
 

Index Terms—Wireless Charging, Electric Vehicle, 

Electromagnetic Induction, Resonant Coupling, 

Sustainable Energy, IoT. 

 

I. INTRODUCTION 

 

Electric vehicles are gaining popularity due to their 

ability to reduce greenhouse gas emissions and 

dependence on fossil fuels. However, the widespread 

adoption of EVs is still limited by charging 

infrastructure and user convenience. Conventional 

wired charging requires physical connections, which 

can be inconvenient, time-consuming, and prone to 

damage. Wireless charging technology provides a 

promising solution by enabling automatic and 

contactless energy transfer. This system eliminates the 

need for cables and enhances safety, especially in 

adverse weather conditions. The proposed wireless EV 

charging system aims to provide efficient, reliable, and 

user-friendly charging. 

1.1. NEED FOR WIRELESS CHARGING 

With the rapid growth of EVs, there is an increasing 

demand for faster and more convenient charging 

solutions. Wired charging systems require manual 

effort and regular maintenance. Wireless charging 

eliminates these drawbacks and enables seamless 

charging experiences, such as charging while parking 

or even during motion. 

 

1.2. LIMITATIONS OF EXISTING SYSTEMS 

Traditional EV charging systems suffer from several 

limitations, including cable degradation, risk of 

electric shock, and dependency on physical 

connectors. These systems also lack flexibility and 

automation. In addition, frequent plugging and 

unplugging can reduce the lifespan of charging 

equipment. 

 

1.3. OBJECTIVE OF THE PROJECT 

The main objective of this project is to design and 

develop a wireless EV charging system that ensures 

efficient power transfer, minimizes energy loss, and 

enhances user convenience. The system also aims to 

support future smart city infrastructure by integrating 

advanced technologies. 

 

II. LITERATURE REVIEW 

 

Wireless power transfer has been extensively studied 

in recent years. Early research focused on inductive 

coupling techniques for short-distance power transfer. 

Later advancements introduced resonant inductive 

coupling, which improved efficiency and allowed 

greater transmission distances. Several studies have 

demonstrated the feasibility of wireless charging for 

electric vehicles, highlighting its potential to reduce 

dependency on wired infrastructure. Researchers have 

also explored the integration of IoT and smart control 

systems to monitor charging performance and 

optimize energy usage. Despite these advancements, 
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challenges such as energy loss, alignment issues, and 

high implementation costs remain. This project aims 

to address these limitations by proposing an optimized 

and efficient wireless charging system. 

 

III. EXISTING SYSTEM 

 

The existing EV charging systems are primarily based 

on wired connections. These systems use charging 

cables and connectors to transfer power from the grid 

to the vehicle battery. Although effective, they require 

user intervention and are not suitable for automated 

environments. Some advanced systems use fast 

charging technologies, but they still rely on physical 

connections. Moreover, these systems may cause 

overheating and reduce battery lifespan if not properly 

managed. Therefore, a more advanced solution is 

required. 

 

IV. PROPOSED SYSTEM 

 

The proposed system uses wireless power transfer 

technology to charge electric vehicles without physical 

contact. It consists of two main components: a 

transmitter unit and a receiver unit. The transmitter 

unit is installed on the ground and connected to the 

power supply. It generates an alternating magnetic 

field using a coil. The receiver unit, mounted on the 

vehicle, captures this magnetic field and converts it 

back into electrical energy to charge the battery.  

 

The system incorporates power electronics, control 

circuits, and safety mechanisms to ensure efficient and 

reliable operation. It also supports automatic charging 

when the vehicle is parked over the Charging pad. 

 
Fig 1. System Architecture of Wireless E-Vehicle 

Charging System 

 

A. WORKING PRINCIPLE 

The system operates based on electromagnetic 

induction. When AC current flows through the 

transmitter coil, it produces a magnetic field. This field 

induces a voltage in the receiver coil, which is then 

rectified and used to charge the battery. 

 

V. METHODOLOGY 
 

The methodology involves designing and 

implementing a wireless charging system using 

inductive coupling. The process begins with coil 

design and circuit development. Data is collected and 

analyzed to optimize efficiency. Simulation tools are 

used to test system performance, followed by 

hardware implementation. The system is evaluated 

based on parameters such as efficiency, power transfer 

rate, and alignment tolerance. 
 

VI. RESULT ANALYSIS 
 

The proposed system demonstrates improved 

efficiency and convenience compared to traditional 

charging methods. The wireless charging system 

successfully transfers power with minimal losses 

under optimal alignment conditions. Experimental 

results show that the system can achieve high 

efficiency and stable performance. The integration of 

control circuits ensures safe operation and prevents 

overheating. 
 

VII. CONCLUSION 
 

The wireless EV charging system represents a 

significant advancement in electric vehicle 

technology. By eliminating the need for physical 

connections, it enhances user convenience and safety. 

This project demonstrates the feasibility and 

effectiveness of wireless charging, making it a 

promising solution for future EV applications. 
 

VIII. FUTURE WORK 
 

Future improvements may include dynamic wireless 

charging, where vehicles can be charged while in 

motion. The integration of AI and IoT can further 

enhance system performance by enabling real-time 

monitoring and optimization. Additionally, research 

can focus on improving efficiency, reducing costs, and 

standardizing wireless charging technologies for 

widespread adoption. 
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