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ABSTRACT 

With growing environmental concerns and the need for 

sustainable solutions in urban transport, electric vehicles (EVs) 

are becoming a more admired and environment-friendly 

alternative to cars that are powered by conventional fuel. 

Although, the adoption of EVs is still limited by challenges like 

range anxiety—drivers’ concerns about running out of battery 

power on longer trips—and a lack of accessible charging 

stations, especially in cities. Addressing these issues requires 

innovative approaches that make EVs more convenient for 

everyday use while also supporting clean energy sources. This 

project proposes a solar-powered dynamic wireless charging 

(DWC)system for electric vehicles, using inductive power 

transfer (IPT) technology embedded in road infrastructure. The 

system enables EVs to charge continuously while driving, 

reducing range anxiety and improving charging accessibility by 

eliminating the need for frequent stops. By utilizing solar 

energy, this solution lessens the dependence on conventional 

power sources, promoting EV adoption as part of a greener 

transportation network. Working in collaboration with urban 

planners and engineers, the project aims to integrate this 

charging system directly into city roads, turning them into 

dynamic charging networks and contributing to reduced 

greenhouse gas emissions. This initiative envisions a future 

where electric vehicles can recharge seamlessly during travel, 

supporting a more sustainable and efficient urban transport 

system. 
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1. INTRODUCTION 
The widespread use of ICE (Internal Combustion Engine) 

vehicles in transportation has led to harmful emissions, 

contributing to global warming and climate change. This has 

become a major concern worldwide. To lessen the dependency 

on traditional fuels and minimize their harmful impact on the 

nature, alternative solutions like electric vehicles (EVs) 

powered by renewable energy are gaining traction [1]. In recent 

years, both renewable energy and EVs have been widely 

adopted as concerns over global warming, pollution, and 

energy security continue to grow [7],[14],[21]. 

Wired charging electric vehicles have limited range and this 

is the biggest drawback of plug-in EVs [15],[17]. Wireless 

charging is an innovative technology that enables devices to be 

charged without physical connections by using electromagnetic 

induction. Dynamic wireless charging will reduce size of the 

battery and cost as well [22].  The concept of a Wireless 

Charging System (WCS) is based on mutual induction, a 

phenomenon, which Nikola Tesla introduced in 1887. It works 

by inducing an electromotive force (emf) in a receiver coil 

when a current flows through a nearby transmitter coil, 

effectively transferring energy without direct contact [8]. 

This technology is no longer limited to just consumer 

electronics—it’s making its way into the automotive industry 

as well. Wireless charging for EVs allows drivers to charge 

their vehicles simply by parking over specially designed 

charging pads embedded in the ground. This eliminates the 

hassle of plugging in cables, which makes the process easy and 

user-friendly. Beyond transportation, wireless charging is also 

transforming other fields like healthcare, where medical 

implants and devices use it to eliminate the need for wires, 

reducing risks and improving practicality. 

Dynamic Wireless Charging (DWC) is a thrilling technology 

that enables electric cars to charge on the move. In DWC, 

several transmitter pads are placed along the road and a receiver 

pad is fitted underneath the car at an ideal ground clearance. 

The fundamental building blocks of DWC are charging pads on 

the road and vehicle sides, a compensation network, and power 

modulators to manage energy transfer. This revolutionary 

technology can transform the adoption of electric vehicles by 

optimizing efficiency and ease, the direction towards a cleaner, 

more sustainable future [5]. 

 

2.  PROPOSED SYSTEM 
This section explains how the real life Implementation of the 

proposed Idea can be done. 

A. Power Generation Unit: Power generation unit 

consists of solar panel, Battery for storage and DC – DC 

converter if needed. Solar panel will be installed on the 

side of roads or at suitable places like rooftops of the 

buildings and at suitable places battery will be installed to 

store the energy generated by the solar panels. If the 

voltage received from the solar panel unit is too high then 

DC-DC chopper/converter is used to lower the voltage as 

per need of battery. If the battery is rated 12 V but the 

voltage supplied to it is 230V then the DC-DC converter 

will convert the 230V to 12V.  

B. Inductive Power Transfer (IPT) Mechanism: 
The system includes multiple charging coils installed in 

the road and a receiving coil placed at the bottom of the 
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vehicle. When the vehicle passes over the charging area, 

power is transferred wirelessly using high-frequency 

alternating current (AC)[17]. DC -AC conversion will be 

needed before supplying current to a coil from DC source 

like a battery. Transformer may be needed if the required 

voltage is high or low (step up or step down). 

C. Power Receiving Unit: Power receiving unit consists 

of receiving coil and battery for power storage. This unit 

will be embedded on the electric vehicle. Once the Rx coil 

gets aligned with the transmitter coil, due to 

electromagnetic induction the power transfer will happen , 

the AC current will get induced into the receiving coil then 

it will be converted to DC by AC-DC converter (rectifier) 

to fed the battery. 

D. Power Management and Control: A power control 

system regulates energy flow between the solar panels and 

the wireless charging coils. Smart controllers optimize 

energy use and ensure safe charging with minimal energy 

loss. 

 
Fig. 1 Block Diagram of Solar Powered Dynamic wireless electric vehicle charging System Using Inductive power transfer 

Technology 

3. METHODOLOGY  
All The methodology involves designing, simulating, and 

testing the proposed solar-powered inductive charging system. 

The approach includes: 

A. Implementation: 

1) Power Generation: 10 W solar panel is used to 

generate the power / current, the 12V, 8Ah battery is used 

to store the energy. The power from the battery is supplied 

to xkt412 circuit which acts like DC/AC inverter and 

converts the DC i/p current to AC output to supply it to the 

transmitter coil. 

2) Power transfer: The high frequency alternating current 

supply provided by xkt412 is fed to transmitter coil, 

alternating current in the transmitter coil generates the 

EM(electromagnetic field) around the coil. 

3) Power Reception and storage: Once the receiver 

coil embedded on the electric vehicle comes in proximity 

of/aligns with the transmitter coil the current gets induced 

in the receiver coil due to electromagnetic induction. Then 

the AC current from receiver coil is converted to DC to fed 

it up to the battery on the electric vehicle. 

4) Control unit: The Atmega328P controller controls the 

charging of the battery, onboard display and various  

 

other components like INA219 voltage and current sensor. 

Display shows the voltage received by battery. 

 

B. System Design:  
The main goal of a DWC (dynamic wireless charging) system 

is to ensure that vehicle receives more power than it consumes 

while driving. Key challenges include managing power 

delivery, handling vehicle speed variations, and reducing 

misalignment issues that can affect charging efficiency [5]. 

Developing a circuit model incorporating solar PV panels, an 

MPPT-controlled boost converter, an IPT system (inductive 

power transfer), and battery of electric vehicle charging unit. 

 

 

 Wireless charging is based on the law of Faraday that change 

in the magnetic field induces an electric current in the receiving 

coil [10]. It can be represented by the given formula  

∮B⃗ .ds→=μoIN1 ( μ0=4π×10−7H/m) 

E= −N2d∅/dt 

The negative sign ensures that the direction of the induced 

current (given by N₂, the number of turns in the coil) opposes 

the change in flux. 

where B is magnetic flux density, μo is vacuum magnetic 

permeability, N1 represents primary turns/coil, N2 represents 

secondary coil, ∅ is magnetic flux and E denotes EMF 

(Induced Electromotive Force), I is current. 

These are necessary equation kept in mind while designing the 

transmitting and receiving coil.  

C. Prototype Testing: Constructing a scaled-down model 

with transmitter and receiver coils to measure real-time 

charging performance. 

D. Performance Metrics: Evaluating efficiency, energy 

transfer rates, and system stability under different 

operating conditions. 

4. RESULTS 
Increase in the distance reduces the power transfer efficiency, it 

is true for both horizontal and vertical distances, Table 1 Shows 

the corresponding Voltage with distance. 
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TABLE 1 CHANGE IN VOLTAGE WITH CHANGE IN DISTANCE 

Sr.No. Vertical Distance/Air 

gap 

Voltage Received by 

Receiver Coil 

1. 11 mm ̴ 4.9V 

2. 8-9 mm ̴ 6.7 V 

3. 6-7mm ̴ 9.1 V 

4. 5 mm ̴ 12.7 V 

 
Fig.2 shows the above data in graphical format to understand 

the efficiency of the system 

 
From the graph and Table we can safely say that with increase 

in Distance the effeciency of the system / Power transfer 

reduces, to counter this disadvantage we can introduce several 

transmitter and receiver coils furthermore we can adjust the 

structures of the transmitter coil and receiver coil to render 

them more acceptable to misalignment. 

 
Fig. 2 A Distance (mm) Vs Voltage (V) Graph 

 

 

Below fig.3 and fig.4 shows the Prototype of DWC system, 

where there is the power generation unit consists of Solar panel 

and Battery and the Power Receiving unit with power control 

Unit consists of Atmega328 P controller and receiving coil and 

Li-Ion battery on vehicle. 

 
Fig. 3 prototype of DWC System 
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Fig. 4 Power receiving and control unit 

Fig.5 shows the transmitting pad with xkt412 circuit, law 

introduced by Faraday states that changing magnetic field 

induces current in receiving coil, for obtaining the varying 

magnetic field we need alternating (AC) current, the  

xkt412 circuit converts the DC current from battery into AC 

current to provide it to transmitting coils. 

 

Fig. 5 Power transmitting pads 

Power receiving and control unit with Atmega328 P controller, receiving coil, 

Li-ion battery, voltage sensor and regulator  

Power transmitting pads with xkt412 

circuit for DC/AC conversion 
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Fig. 6 Display showing before and after charging state of battery

We have utilized a 10 W, 18V rated solar panel. The battery is 

12V and 8Ah capacity rated. The power supplied by solar panel 

can be calculated using formula:  

𝑃 = 𝑉 × 𝐼  

where P = Power, V = voltage supplied and I = current. To find 

out the current supplied by the solar panel we can re-write the 

equation as: 

𝐼 =
𝑃

𝑉
 =

10𝑊

18𝑉
= 0.5555𝐴 

Charging time for battery (connected to solar panel) can be 

determined as: 

Charging Time 𝑇 =
𝐵𝑎𝑡𝑡𝑒𝑟𝑦 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑠𝑢𝑝𝑝𝑙𝑖𝑒𝑑 𝑏𝑦 𝑠𝑜𝑙𝑎𝑟 𝑝𝑎𝑛𝑒𝑙
=  

8𝐴ℎ

0.5555𝐴
=

14.04 ℎ ≈ 14ℎ  

The approximate time required for charging the battery is 14 

hours. 

5. CONCLUSIONS 
This paper proposed a solar-powered wireless charging system 

that allows EVs to charge while moving. The integration of 

renewable energy and IPT technology enhances sustainability 

and eliminates the need for large onboard batteries. Data 

suggests that increase in air gap decreases the power transfer 

however it can be compensated by designing the coil that can 

have more tolerance against the misalignment. Further research 

is recommended to optimize coil alignment and energy 

management strategies to improve overall performance. 
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