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Abstract

The project mainly focuses on the model of wireless charging station for electric vehicles. In this
charging station the user no need to use physical cables for charging their electric vehicles. When the car arrives on
the particular slot for charging the IR sensor detects the vehicle and sends signal to the Arduino Board, then the
required voltage is transferred to the transmitter coil which is placed in the parking slot, with the help of magnetic
induction principle the energy from transmitter coil is transmitted to the receiver coil which is placed in the bottom
of the vehicle.

Introduction

The concept of this paper is to create wireless charging station for electric
vehicles, now a days many are using electric vehicles for transportation to reduce the pollution and the harmful
gases which are being released by the petrol and diesel engines. So many people have a fear to charge the electric
vehicles with the help of cables because in the rainy season there must be an improper earthing to the individual
houses and the cables may become wear and tear after certain usage. The project mainly consists of Transmitter
coil which transmits the energy from the Relay, Receiver Coil which receives the electricity from the transmitter
coil, and the status of the particular slots is shown on the LCD screen.

Descriptions:

This project Wireless Charging Station for Electric Vehicles can be done by using Arduino Board
and with some electronic components. There are some other components like Raspberry pi, Onion Omega2+, NVIDIA
Jetson Nano Developer Kit, ASUS Tinker Board S, ClockworkPi, Rock64 Media Board, and PocketBeagle which can
be used in the place of arduino Board. The Arduino UNO board is very popular among all electronic circuits, thus
we employed Arduino UNO board our project model. The controlling of the components is done by Arduino Board
which means the input devices like IR sensor, Bluetooth module, and the output devices like LCD screen, Relay
etc. they all runs in a sequence with the help of a Program code which is uploaded in the Arduino Board, this code
can be written in the Arduino IDE software.

Literature Review

There are many questions on this model that the required voltage is not being
transferred for charging the vehicle, the charging of vehicle is taking so much time, to overcome this type of problems
the researchers are conducting many experiments to overcome the problems which are facing by the users. The
components like transmitter, resistor are being overheated when the vehicle is charging.

Maximize power transfer efficiency. Research by Wu et al. (2018) [3]
Advancements in resonance-based charging techniques, as investigated by Li et al. (2020).
The work by Zhang et al. (2021) [4] provides insights into the EMC performance of wireless charging systems
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Components used:
The components used in the model are:

1. Arduino UNO 2. IR sensor 3. 5v Relay Module
4. LCD display (16*2) 5. 12C display module 6. 9v DC adapter

7. Bluetooth Module 8. Transmitter Coil 9. Receiver Caoil

10. Transistor 2N2222A 11. Resistor 27k

Working Of Wireless Charging Station:

. When the IR sensor detects the car in the particular slot and sends the signal to the Arduino Uno Board, That car has
been arrived to the particular slot for charging.

) We can control the charging station with
the Bluetooth module HC-05.

o By using Android mobile app called
Arduino Bluetooth control, in the Terminal pad
give the saved data type to switch on the
charging.

) The status of the slots can be seen on the
16*2 LCD screen, if the slot-1 is activate then the
status in the LCD screen of slot-1 is charged is
shown in the LCD screen.

. After giving the particular data type
through the Bluetooth app it is communicated
through the arduino Uno Board then sends the signal to
particular Relay to switch on.

Fig 1: Electric vehicle is parked in charging slot

. The Relay is connected to the particular output pin of arduino board, relay is type of electromechanical switch that is
activated by a 5V signal.

. The relay send the required voltage to the Transmitter Coil.

. The Receiver Coil is placed in the bottom of the car, when the car is parked at a desired location then according to the

principle of electromagnetic resonance, resonant-based chargers inject an oscillating current into a coil to create an oscillating
electromagnetic field.

) When the battery is fully charged then the car moves from the parking slot then the transmission of electricity to the
Transmitter coil stops automatically.

1. Arduino UNO Board:

Arduino UNO is based on an
ATmega328P microcontroller. It is easy to use
compared to other boards, such as the Arduino Mega
board, etc. The board consists of digital and analog
Input/output pins (I/0), shields, and other circuits. The
Arduino UNO includes 6 analog pin inputs, 14 digital ,. £
pins, a USB connector, a power jack, and an ICSP (In- e ———— ———-
Circuit Serial Programming) header. It is programmed :
based on IDE, which stands for Integrated
Development Environment. It can run on both online
and offline platforms. To communicate with Arduino 7
Board we have a Particular software called Arduino F—‘
. . ig 2: Arduino IDE
Ide, we have to upload a program into microcontroller so that set up runs only once and

the loop runs frequently.
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2. IR sensor:

An IR sensor, or infrared sensor, detects infrared

radiation in its surroundings. This type of sensor is

commonly used in various applications such as motion "

detectors, proximity sensors, temperature sensors, and

object detection systems. The basic principle behind W | e o

IR sensors is the detection of infrared radiation emitted NG, R

or reflected by objects. They typically consist of an IR - R H: - ™
RV1 of N

OBJECT
(Obstacle)

emitter, which emits infrared radiation, and an IR
detector, which detects the radiation. When an object
is in proximity to the sensor, it reflects or emits
infrared radiation, which is then detected by the IR detector. The sensor can then detects the
object and sends the signal to the input pin of Arduino Uno Board.

(e ronriiTE OV

Fig 3: IR sensor

3. 5V Relay Module:

A 5V relay is an electromechanical switch that is activated by a 5V signal. It's
commonly used in electronic circuits and projects to control high-voltage devices or
appliances using a low-voltage microcontroller or other control circuitry.

Here's how a typical 5V relay works:

1. Electromagnet: The relay consists of an electromagnet coil that, when energized
with a 5V signal, generates a magnetic field.

2. Switch Contacts: The magnetic field generated by the electromagnet causes a
metal armature to move, closing or opening one or more sets of switch contacts.

3. Switching High-Voltage Loads: The switch contacts of the relay can be used
to control the flow of current to a high-voltage load, such as a motor, light bulb,
or other electrical device. When the relay is energized, the switch contacts close,
allowing current to flow through the load. When the relay is de-energized, the
switch contacts open, interrupting the current flow.

4. LCD display (16*2):

A 16x2 LCD screen is a common type of liquid crystal display
(LCD) module that is widely used in electronic devices for
displaying alphanumeric characters. The "16x2" specification
means that the LCD has a display area of 16 characters in width
and 2 lines in height. Each character position on the screen can
display one alphanumeric character, symbol, or custom character.
These screens are often used in microcontroller-based projects,
embedded systems, consumer electronics, and various electronic
devices where a simple and compact text display is required. The interface | Fig5: LCD screen to control a
16x2 LCD screen typically involves connecting it to a microcontroller or other control
circuitry using a set of parallel data lines for sending character data and control signals for functions such as clearing
the display, moving the cursor, and setting the display mode.
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5. 12C display module:

Using an 12C (Inter-Integrated Circuit) module with a
16x2 LCD screen is a convenient way to simplify the
wiring and reduce the number of pins required to control
the display, especially in projects with limited available
GPIO pins on the microcontroller. The 12C module 0000000000000000
typically consists of an 12C backpack that interfaces with
the LCD screen and allows communication with the
microcontroller using the 12C protocol. This backpack
often includes an 12C controller chip, such as the popular
PCF8574, which acts as an interface between the LCD
screen and the 12C bus. Fig 6: 12C display module

6. 9v DC adapter:

The use of adapter is to
convert the Alternating current into required voltage of Direct current. So
that the low power components like Arduino, sensors, LCD screen, Relay
works.

Fig 7: DC adapter

7. Bluetooth Module:

Bluetooth Version: The HC-05 module typically supports Bluetooth 2.0
and 2.1 standards, which include the Serial Port Profile (SPP). This allows
it to establish a wireless serial communication link between devices.

Communication Interface: The HC-05 module communicates with a host
microcontroller or device using UART (Universal Asynchronous
Receiver-Transmitter) serial communication. It has RX (receive) and TX
(transmit) pins for serial communication.

Operating Voltage: The operating voltage of the HC-05 module is
typically 3.3V, although some modules may be tolerant of 5V logic levels
on the RX and TX pins.

Pairing and Connections: The HC-05 module can act as both a master and
a slave device, allowing it to connect to other Bluetooth devices such as

Fig 8: Bluetooth Module

smartphones, tablets, or other HC-05 modules. Pairing with another device typically
involves entering a predefined PIN code (usually 1234 or 0000) or using a custom PIN code set in the module's
settings.

Connect the TX pin on the Bluetooth module to RX pin in the Arduino Uno Board and RX pin on the Bluetooth
module to TX pin in the Arduino Uno Board.
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8. Transmitter Coil:

A transmitter coil, often referred to as a primary coil, is a coil of wire used in
electromagnetic induction systems such as wireless charging, inductive power
transfer, or wireless power transfer (WPT) applications. In wireless power s
transfer systems, the transmitter coil is connected to a power source, typically an |
alternating current (AC) power supply or a power oscillator circuit. When an
alternating current flows through the transmitter coil, it generates a changing
magnetic field around it according to Faraday's law of electromagnetic induction.

9. Receiver Coil:

A receiver coil, also known as a secondary coil, is a coil of wire used in
electromagnetic induction systems such as wireless charging, inductive power
transfer, or wireless power transfer (WPT) applications. In wireless power
transfer systems, the receiver coil is placed in close proximity to a transmitter
coil, which is connected to a power source. When an alternating current flows
through the transmitter coil, it generates a changing magnetic field around it
according to Faraday's law of electromagnetic induction. Receiver coils play a *
crucial role in enabling wireless power transfer technologies, providing a

convenient and cable-free method of charging or powering electronic devices. Fig 10: Receiver Coil

10. Transistor 2N2222A:

The 2N2222A is a commonly used bipolar junction transistor (BJT) in electronic circuits. It's an NPN (negative-
positive-negative) type transistor, which means it has
three terminals: the collector (C), the base (B), and the
emitter (E). Here's some key information about the

3 | Collector

2N2222A transistor: 5

1. Emitter (E): The terminal through which the current - B Base

exits the transistor when it's in the active mode. ‘

2. Base (B): The terminal that controls the flow of current _ i Emiker
1 Emitter 3 Collector

between the collector and emitter. Applying a small
current or voltage to the base can control a much larger
current flowing between the collector and emitter.

3. Collector (C): The terminal through which the current flows into the transistor
when it's in the active mode.

2 Base

Fig 11: Transistor 2N2222A

11. Resistor 27k:

A 27k ohm resistor is a type of fixed resistor with a resistance value of 27,000
ohms. Resistors are passive electronic components that limit the flow of
electric current in a circuit. Resistors are used in a wide range of electronic %
circuits for various purposes, including voltage division, current limiting,
biasing transistors, and setting the gain of amplifiers, among others. A 27k
ohm resistor might be used in applications where a specific resistance value
is needed to achieve the desired circuit behavior. Fig 12: Resistor 27k
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Conclusion:

Wireless charging has several advantages in the society, there is no need of physical cables for charging the electric
vehicles. By using Arduino UNO we can control the input devices like sensors, and output devices like relays, LCD
screen. Wireless charging station is environmentally friendly and reduces the hazards.

There is still a lot of development in this project like overheating issues, compatibility, and efficiency. Etc.

Future Scope:

Future advancements in wireless charging technology will likely focus on improving charging efficiency and
reducing energy loss during the charging process. As battery technology continues to evolve, wireless charging
stations will be designed to support higher power levels and faster charging speeds. Future wireless charging
systems may incorporate dynamic charging capabilities, allowing EVs to charge while in motion
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