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Abstract: Solar-powered system for charging designed for electric vehicle recharging, addressing the primary issues of fuel
consumption and environmental pollution. Electric vehicles have been introduced globally and are gradually increasing in
popularity. Beyond their environmental advantages, EVs cut travel costs by replacing fuel with electricity, which is significantly
more affordableWe introduce an innovative electric vehicle charging system that revolutionizes the charging process. Unlike
traditional methods requiring physical connections, our system enables vehicles to charge while in motion without the need for
cables. By harnessing the power of the sun, we have developed a solar-powered system that eliminates the dependency on
external power sources. This groundbreaking technology incorporates an LCD display, Atmega controller, copper coils, AC-to-
DC converter, solar panel, battery, transformer, and regulator circuitry. This intricate assembly allows for wireless energy
transfer to electric vehicles, eliminating the inconvenience of charging stops. Consequently, our system seamlessly integrates
into existing road infrastructure, providing a sustainable and efficient solution for electric vehicle charging.This paradigm shift
in charging technology offers numerous advantages. Drivers can enjoy uninterrupted journeys without range anxiety, as
vehicles continuously replenish their energy supply. Moreover, the utilization of solar power promotes clean energy consumption
and reduces reliance on fossil fuels. By combining wireless charging with renewable energy, we contribute to a greener and
more sustainable transportation ecosystem. This system holds the potential to accelerate the adoption of electric vehicles and
drive advancements in electric mobility

Keywords: Electric vehicle, electromotive force, wireless power transfer, efficiency, dynamic charging, direct current.

l. INTRODUCTION

When General Motors unveiled the first electric car in history in 1996, the path of electric vehicles officially began. Since then,
makers of electric vehicles have undergone an incredible technological adventure, and consumers have come to accept them because
they don't hurt the environment, thanks to the introduction of models like Nissan and Chevrolet.

Additionally, switching to electric vehicles is seen as a big step toward enhancing sustainability in transportation, lessening reliance
on petroleum, and safeguarding the environment. Because of this fantastic benefit, numerous automakers have started to invest
heavily in advancing the technology of electric vehicles. The Wireless Charging System (WCS) functions on the basis of Sir Nikola
Tesla's 1887 introduction of the Mutual Induction principle. In this phenomena, the first coil, referred to as the transmitter coil,
generates electrical energy when a specific current flows through the second coil, referred to as the receiver coil, causing an induced
electromotive force (Emf). According to recent developments in this field by research institutions and automakers, this will happen
in ten to twenty years, infrastructure for drive while charging might be developed for general application. Consequently, numerous
businesses are exploring ways in addition to improve the variety of electric cars not only to effortlessly automate the charging
process using wireless charging. The cost of electric automobiles is getting lower than that of engines with combustion being
conventional vehicles, primarily because of less carbon dioxide emissions and the rising costs of fossil fuels. Despite these
advantages, electric vehicles (EVs) have not been extensively used in the marketplace as a result of various restrictions, including
vehicle cost is more, constrained all-electric driving range and a limited infrastructure for charging. EVs are automabiles that run
totally or mostly on electricity. They offer lower operating costs because they are more ecologically friendly and require less
servicing from moving parts, using normal or not using Petroleum and petroleum products.

1. POWERED AUTOMOBILES (EV’s)
A vehicle classified as an electric vehicle (EV) is one that is utilizes a number of engines powered by electricity for its propulsion. A
vehicle powered by electricity May be powered by external power sources via a network system, it can have its own energy system
comprising a fuel cell, battery, solar panel, or electrical generator that transforms fuel into electrical energy it’s shown in fig.1 [4].
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Electric vehicles encompass a wide range of types, including vehicles used on roads and railways, ships on land and sea, electric
aircraft, and electric spacecraft Electric vehicles (EVs) have a rich history dating back to the 19th century when electricity first
emerged as a viable power source for automobiles. These early EVs offered a quiet, comfortable driving experience that surpassed
the capabilities of contemporary gasoline-powered cars. However, the dominance of internal combustion engines in the 20th century
overshadowed electric vehicles, relegating them to niche markets like trains and smaller utility vehicles. Despite this, electric power
continued to be a reliable and efficient choice for specific transportation needs.
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Fig.1. Electric vehicle

1. OVERVIEW OF EMBEDDED SYSTEM

An embedded system is a system made up of a microprocessor or microcontroller, along with its associated hardware and software,
specifically created to carry out specialized tasks as part of a bigger either an electrical or mechanical system. It is a reliable real-
time control system powered by software that can be operated by human beings, self-governing, or interactive over a network.
Embedded systems operate on various physical characteristics and in a various settings. They are typically offered to economical
and competitive markets. Main objective is to manage the gadget and make it possible for users to engage with it.

An embedded system is a specialized computer system designed for a specific task within a larger device or system. Unlike general-
purpose computers, it doesn't operate as a standalone unit. It's not a software application running on a PC or a traditional business
system. Instead, it's tightly integrated into the hardware and performs dedicated functions, often without direct user interaction.
Applications for embedded systems include computer networking, smart cards, vehicles, telephones, missiles, satellites, and digital
consumer electronics.Some of the devices are shown in the below fig.2.

Fig.2. embedded system
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V. HARDWARE MISSIONS
A. Hardware Elements
1) Solar Panel
2) Atmega 328p
3) 4047 Integrated Chip
4) 1N4007 Diode
5) Wire
6) Light Emitting Diode
7) 16*2 (Liquid crystal display) Screen

a) Solar Panel

A solar panel, also known as a solar electric panel, photo-voltaic (PV) module, PV panel, or solar panel, is a group of photovoltaic
solar cells placed in a frame, often in a rectangular shape, and a group of these panels is referred to as a photovoltaic system or solar
array. These panels capture the sun's light as radiant energy, converting it into direct current (DC) electricity, which is an electrical
energy source. Photovoltaic systems can be arranged to produce solar power that directly powers devices or to send electricity back
into the electrical grid through an inverter system. Photovoltaic modules harness the power of through the photovoltaic effect, light
energy (photons) from the Sun can be used to generate electricity. Thin-film or wafer-based crystalline silicon cells are used in the
majority of modules. The component that supports the weight of the module can be either the top layer or the back layer. It's crucial
for the cells to be shielded from physical damage and moisture. It is made by some layers (or) sheets i.e. shown in the fig 3.1.1.

—— Aluminium Frame
> — Tempered Glass
— Encapsulant - EVA
—— Solar cells

—— Encapsulant - EVA

» —— Back sheet

Junction Box

Fig.3.1.1. Solar panel
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b) Atmega 328p

The Atmel ATmega328P is a versatile 8-bit microcontroller built on the AVR architecture. Renowned for its efficiency, it can
execute multiple commands in a single clock cycle, achieving impressive processing speeds of nearly 20 million instructions per
second when operating at 20 MHz. Packaged in a 28-pin PDIP, it seamlessly integrates with our 28-pin AVR development board.
Unlike general-purpose computers designed for a wide range of tasks, such as calculations, multimedia, or web browsing,
microcontrollers like the ATmega328P excel in specialized applications.

For instance, it can be programmed to precisely control devices based on environmental factors. A common use case involves
regulating an air conditioner: automatically switching it off when the room temperature drops below a set point and reactivating it
when the temperature rises above it. This demonstrates the microcontroller's ability to perform specific functions autonomously.

c) 4047 Integrated Chip

The CD 4047 IC is a type of multi vibrator that also includes a high voltage component shown in the Fig3.1.3. It functions in two
distinct states: Monostable and Astable. The duration of the output pulse in the Monostable state and the frequency in the Astable
state control is done by this IC needs an external resistor and capacitor. It operates at voltages of 5V, 10V, 15V, and 20V. The 4047
IC is a CMOS multi vibrator capable of operating in both Monostable and Astable modes. Its uses span a broad spectrum, from
generating pulse and sine waves to converting DC signals to AC signals, among others.

Fig.3.1.3. 4047 IC

d) IN4007 Diode

Fig.3.1.4 shows the IN4007 Diode. The 1N4007 is a versatile rectifier diode commonly utilized in electronic devices to convert AC
voltage to DC voltage within the power supply section. It is typically paired with filter capacitors for optimal performance.
Additionally, this diode is suitable for a wide range of general applications that require the functionality of a standard diode. They
can function as either full-wave or half-wave rectifiers. Three important factors need to be taken into account while utilizing any
kind of diode.

«  Maximum capability for forward current

« Maximum capability for reverse voltage

« Maximum capability for forward voltage

Fig.3.1.4. IN4007 Diode

e) Wire

A coil is formed by winding a length of rope or wire into a sequence of loops, creating a cylindrical shape shown in the below
fig.3.1.5. Each loop of wire is typically known as a turn, and a coil is made up of one or more of these turns. A current coil is
essentially a coil, consisting of a wire wrapped around an electrical conductor. Typically, the coil is made of insulated copper wire,
while the conductor is a soft iron core.
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Fig.3.1.5. Wire

f)  Light Emitting Diode

LEDs, similar to transistors and other diodes, are semiconductor devices typically composed of silicon. The emission of light in an
LED is facilitated by the introduction of minute amounts of chemical impurities like nitride, gallium, arsenide, and indium into the
silicon matrix. Photons are released from the LED when an electric current passes across it.In contrast to traditional light bulbs that
generate light through heating a metal filament, LEDs are significantly more efficient as they directly produce photons without
relying on heat. LED and its parts are shown in below fig.3.1.6.

ot spo
+ 1 —

Anode ﬁ Cathode

Fig.3.1.6. LED
g) 16*2 Liquid Crystal Display
Liquid Crystal Display (LCD) shown in fig.3.1.7. Is a type of flat-panel display that utilizes liquid crystals to manipulate light.
Unlike technologies that emit light directly, LCDs require an external backlight or reflector to produce images. These displays are
widely used in a vast array of devices, from smartphones and televisions to computer monitors and instrument panels. Their
versatility has made them indispensable in both consumer electronics and industrial applications.

Fig.3.1.7. 16*2 LCD Display

V. HARDWARE OUTPUTS

Fig4.1. Transimitter side
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Fig.4.2 Receiver side

The system integrates an LCD screen, battery, transformer, regulator circuits, copper coils, AC-to-DC converter, and Atmega
microcontroller. Its core function is to enable wireless charging of electric vehicles while in motion. Solar energy captured by the
panel is converted into DC power by a charge controller and stored in the battery. To facilitate wireless transmission, this DC power
is transformed into AC using a transformer and then converted back to DC using regulator circuits. The resulting DC current powers
the copper coils, creating an electromagnetic field. A second coil, embedded in the electric vehicle, intercepts this field and converts
it back to DC for battery charging. This innovative approach eliminates the need for physical charging connections, offering a
convenient and sustainable solution for electric vehicle power replenishment.

To revert the AC to DC current, an AC to DC conversion circuit is employed. Furthermore, the voltage of the incoming power is
measured by a microcontroller i.e. atmega, and information is displayed on a 16*2 Liquid Crystal Display. Therefore, the structure
presents a wireless charging system for electric cars that runs on solar power and can be easily incorporated into existing road
infrastructure.

VI. RESULTS

Solar based electric vehicle charging system prototype was developed and works with respect to the given input source. Output
voltage values are taken from various positions of the coil alignments are perfect, partial and unaligned positions shown in tables
and graphs 1 and 2.
Battery capacity = 1.3Ah
Wattage of solar panel =100W
Battery voltage = 12v
Current = Wattage of solar panel / Battery voltage

=10W/12V = 0.833A
Therefore theoretical charging time
=battery capacity / current
= 1.3/0.833= 1.56 Hrs =93 min. 38 sec

Table.1. Output Voltage in the Receiver Coils at Various Positions:

Coil no | Output at Output at Output at Coil average
perfect partial unaligned (avg)
alignment alignment | position
V) V) V)

1 17.08 15 10 14.02
16.56 14.5 9.2 13.42

3 16.92 13.7 10 13.2

avg 16.85 14.4 9.73
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Table.2. Output values at Different Distances between Coils

Height of Output at Output at Output at

receiver coil | perfect partial unaligned
alignment(v) | alignment(v) | position(v)

5mm 18.8 17.3 16.7

10 mm 16.6 15.4 14.2

15 mm 7.4 6.98 6.7

Graph 2: Output Variation Due to Height Difference between the Coils.
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A clear decreasing trend is noticed as the receivers coil distance is increased from the transmitter coil, showing that the
electromagnetic field weakness as distance increases and efficiency depends on this factor as well.

1229

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 |



International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 12 Issue VII July 2024- Available at www.ijraset.com

REFERENCES

[1] Kong, M. Lin, and L. Jia, “A novel high power density permanent-magnet synchronous machine with wide speed range,” IEEE Transactionson Magnetics,
vol.56, no.2,pp.1- 6, 2020

[2] Aung, Eighdi et al. “Design of Conventional Permanent Magnet Synchronous Motorusedin Electric Vehicle.”(2014)5. H.Msaddek, A.Mansouri,
S.BrissetandH.Trabelsi,"Design and optimization of PMSM with outer rotor for electric vehicle,"2015 IEEE 12th International Multi-Conference on Systems,
Signals & Devices (SSD15), Mahdia, Tunisia, 2015,pp.1-6,doi: 10.1109/SSD.2015.7348154.

[3] Bdewi, Mustafa & Mohammed, Ahmed & Ali, Mohammed Moanes. (2022). In-wheel, outer rotor, permanent magnet synchronous motor design with improved
torque density for electricvehicleapplications.InternationalJournalofElectrical and Computer Engineering (IJECE). 12. 4820-4831. 10.11591/ijece.v12i5.pp4820-
4831.

[4] Sundaram, Maruthachalam & Anand, Mouttouvelou & Chelladurai, Jaganathan & Varunraj, Paramasivam & Smith, Sam & Sharma, Shubham & ElHaj Assad,
Mamdouh &Alayi, Reza. (2022). Design and FEM Analysis of High-Torque Power Density Permanent Magnet Synchronous Motor (PMSM) for Two-Wheeler
E-Vehicle Applications. International Transactions on Electrical Energy Systems. 2022. 1-14. 10.1155/2022/1217250.

[5] H.Msaddek, A.Mansouri, S.Brissetand H.Trabelsi,"Design and optimization of PMSM with outer rotor for electric vehicle,"2015 IEEE 12th International
Multi-Conference on Systems, Signals & Devices (SSD15), Mahdia, Tunisia, 2015,

[6] 2023 Innovations in Power and Advanced Computing Technologies (i-PACT) 979-8-3503-2518-8/23/$31.00 ©2023 IEEE 1 Electric Motor Systems: Relative
Study on Diverse Motors in the Electric Vehicles

[71 M. Kamiya, Y. Kawase, T. Kosaka and N. Matsui, "Temperature distribution analysis of permanent magnet in interior permanent magnet synchronous motor
considering PWM carrier harmonics", Proc. Int. Conf. Elect. Mach. Syst., pp. 2023-2027, Oct. 2007.

[8] M. Singh, K. Thirugnanam, P. Kumar, |. Kar Real-time coordination of electric vehicles to support the grid at the distribution substation level IEEE Syst J, 9
(2019), pp. 1000-1010, 10.1109/JSYST.2013.2280821.

[9] ]R. Das, K. Thirugnanam, P. Kumar, R. Lavudiya, M. Singh Mathematical modeling for economic evaluation of electric vehicle to smart grid interaction IEEE
Trans Smart Grid, 5 (2020), pp. 712-721, 10.1109/TSG.2013.2275979

[10] Bugatha Ram Vara Prasad, T. Deepthi, N. Satyavathi, V. Satish Varma, R. Hema Kumar, A Comprehensive Review on Photovoltaic Charging Station for
Electric Vehicles, World Academics Journal of Engineering Sciences, Vol.8, Issue.2, pp.45-49, 2021.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 1230



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




