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Abstract- Pollution is one of the big problems in the present condition. Road transport currently accounts for 

20-30% of urban air pollution. Electric Vehicles are a better alternative to curb the ongoing pollution. It is vital 

to make amendments in the battery charging process of Electric Vehicles (EVs) to attain greater reliability. 

Electric Vehicles battery charging can be done by plug in charging at charging station or by Wireless Charging 

System (WCS). This paper presents the solution for Battery charging of EVs by wireless charging system from 

renewable energy source (Solar PV System) and prepare a prototype working model of static wireless charging 

system. The principal element of wireless charging is to transmit power by an electromagnetic field across the 

space. Wireless power transfer is based on the principle of Faraday’s Law of Electromagnetic Induction. 

Wireless charging system can be implemented as static or dynamic wireless charging system. Static charging 

system can be implemented to charge the vehicle when it is in stationary mode and Dynamic charging system 

can be implemented to charge the vehicle even when it is in motion. By using inductive power transfer the 

power can be transferred from source to chargeable battery through the transmitter coil and receiver coil. This 

will not only increase the use of EVs but also make them efficient and reliable for large distances as well.   
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1. INTRODUCTION:  

The cost of the energy sources like petroleum and diesel has been increasing due to rising number of vehicle and 

excessive fuel consumption. The ongoing climatic condition and cost of energy sources like petroleum and diesel have 

led to the research and development of EVs over past decades. The increasing global warming has caused an 

awareness among the people to switch to EVs. Although the usage of plug-in-charging electric vehicles is increasing, 

there is a need for further advancements to overcome the current limitations of battery technology of EVs. Moreover, 

charging-related issues have prevented many consumers from choosing plug-in electric vehicles. 

                    To address this problem, this proposed project uses Faraday’s law of electromagnetic induction to transfer 

power without any physical connection. The coil of wires in the base unit or charging station act as a transmitter coil 

and create a magnetic field when current passes through it. The coil of wires in the electric vehicle act as a receiver 

coil. The magnetic field created by transmitter coil is linked with the receiver coil when the receiver coil (electric 

vehicle arrive at charging station) come in contact with transmitter coil and emf is induced in the receiver coil and 

wireless charging is obtained. The power used for charging is taken from solar pv system. When solar pv system is 

unable to provide required power in that case power is taken from grid or the power used for charging is taken from 

hybrid solar system. If power is taken from grid in that case additional AC/DC Converter is required. 

                     

           
 

 

    
                       Fig No 1.1  Basic block diagram of a wireless charging system for Electric Vehicles  

 

                    The power transfer efficiency depends on the coil alignment and air gap distance between the transmitter 

coil and receiver coil. The average air gap distance varies from 150 to 300 mm for small passenger electric vehicles, 

while it may increase for large electric vehicles. In addition, different compensation methods such as series and 

parallel combinations are employed on both the transmitting and receiving sides to reduce losses and improve system 

efficiency. Also, we present prototype working model of static wireless charging system. 
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2. IMPLEMENTATION OF WIRELESS CHARGING:  

                    Wireless charging is useful in eliminating the need of conductive wires and thus copper losses 

(conduction losses) which can take place through wire can be eliminated. Also, the human handling of wires during 

the charging process for plug-in and plug-out can sometimes be hazardous if not done correctly. Thus, the human 

intervention can be avoided for safety purposes. Even though wireless charging seems to be time saving and effective, 

it comes with certain limitations. The main aspect of implementation is the development in infrastructure which needs 

to be done to suit the purpose. This will require a huge investment of capital during all stages of the work and hence it 

is a costly affair. The first wireless charging technology to be developed was static, the system having been designed 

to charge EVs in garages or public parking spaces, when the vehicle is not operating for some period. Because a 

physical connection is not required, there has been major interest in the possibility of charging EVs while they are in 

transit. 

 

2.1. STATIC WIRELESS CHARGING SYSTEM: 

Static wireless electric vehicle charging system can easily replace the plug-in charger with minimal driver 

participation, and it solves associated safety issues such as trip hazards and electric shock. Figure Shows the basic 

arrangement of static wireless charging system. The receiving energy is converted from AC to DC using the power 

(AC/DC) converter and is transferred to the battery bank. The charging time depends on the source power level, 

charging pad sizes, and air-gap distance between the two windings. The average distance between lightweight duty 

vehicles is approximately 150–300 mm. Static wireless charging system can be installed in parking areas, car parks, 

homes, commercial buildings, shopping centres. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                     

  

  

 

                                         

                                        Fig No 2.1.1 

                 

  

 

 

                                                                                                                                       Fig No 2.1.2 

2.2. DYNAMIC WIRELESS CHARGING SYSTEM: 

 As the name suggests Dynamic wireless charging system is the system in which EVs is charged while it's in 

motion. The main concern for electric vehicles deployment is the power and range. For improving the range of the 

electric vehicle dynamic wireless charging will be beneficial. The dynamic wireless charging system is also termed as 

“on road charging”. If the charging is done at proper interval a large capacity battery is not required and this makes 

the vehicle lighter and more economical. Dynamic wireless charging system provides a better option for the charging 

of electrical vehicles to improve its range. The base unit will be placed below the roads on predefined routes and the 

electric vehicles will have the battery bank. The electric vehicles will pass over the road and charging will be done 

when the car is in motion. This will require a lot of investment and infrastructure modification at the initial stages but 

slowly the system will help in gaining market for electric vehicles making a better option over conventional means of 

transport. This type of charging system reduces the battery capacity and reduces the cost of EVs. 
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                                Fig No 2.2.1 

                                 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                        

 

                                                                                                                       Fig No 2.2.2 

 

 

3. METHODOLOGY: 

 

  3.1. COMPONENTS: 

➢ HARDWARE COMPONENTS: 

 

1) Solar PV Module                                         8) LED 

2) Rechargeable Battery                                   9) Arduino Uno R3 

3) Transistors                                                   10) IR Sensor 

4) Resistors                                                      11) LCD Display 

5) 26 SWG Enamelled Copper Wire               12) Remote Control Car (Toy Car) 

6) 5V Relay                                                      13) Jumper Wires and Connector  

7) L7805CV IC Voltage Regulator 

 

➢ SOFTWARE REQUIREMENT: 

 

o ARDUINO IDE 

  

  3.2. PROPOSED SYSTEM: 
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4. WORKING: 

                             The circuit consists of an Arduino Uno R3, Solar PV Module, Rechargeable Battery, IR Sensor, 

Relay, Transmitter and Receiver Coil, BMS and Battery Bank, LCD Display. IR sensor is installed at a charging 

station or where transmitter coil is placed. If electric vehicle is arrived at charging station, then IR sensor sense and 

send the signal to the Arduino Uno R3. Based on signal received from IR sensor, the Arduino controller sends the 

signal to Relay and LCD Display. Relay is used as a switch and relay is connected between the Rechargeable Battery 

and Transmitter coil (Transmitter coil and compensation network). LCD Display show the status of charging is on/off.  

Transmitter coil is installed at a base unit or charging station, garage, parking areas and Receiver coil is installed in 

EVs. Receiver coil output terminal is connected to compensation network and then connected to AC/DC Converter 

and output terminal of AC/DC Converter is connected to BMS and Battery Bank of EVs. Power required for Arduino 

Uno R3, LCD Display, Relay, IR Sensor is taken from rechargeable battery through L7805CV IC (Voltage Regulator). 

Transmitter coil and Receiver coil is properly insulated and protected by protective and supportive layers. 

                    The total power required for operating the static wireless charging system (station) is taken from 

renewable energy source (Solar PV System). Electrical energy is generated from many renewable energy sources such 

as wind, solar, tidal, hydro, bioenergy, etc. But compared to Solar PV System, all other electrical energy generation 

system from renewable sources is costly and complexity in design. Static wireless charging station is fully automated 

and charging of EVs is start automatically by only parking a EVs at charging station, parking areas, garage, home or 

where static wireless charging system is installed. 
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Fig No 4.1                                                  Fig No 4.2 

 

5. COMPARISON OF WIRELESS POWER TRANSFER METHOD:        

Method Efficiency Frequency 

Range 

Size Power Level Complexity 

of Design 

Suitability 

for WCS 

Price 

Inductive Medium/High 10-50 

KHZ 

Medium Medium/High Medium High Medium/High 

Capacitive Low/Medium 100-600 

KHZ 

Low Low Medium Low/Medium Low 

Magnetic 

Gear 

Low/Medium 0.05-0.500 

KHZ 

High  Medium/Low High Low/Medium High 

Resonant 

Inductive 

Medium/High 10-150 

KHZ 

Medium Medium/Low Medium High Medium/High 

6. ADVANTAGES: 

• Reduces the battery size of EVs and reduces the cost of EVs. 

• Reduces pollution and environmental hazards by accepting this system for EVs charging. 

• Petroleum or diesel vehicles is replaced by EVs and due to that reason, the cost of petroleum and diesel is 

decreases. 

• Fuel cost of EVs is less as compared to fuel cost of petrol or diesel vehicles. 

• Static wireless charging system is best for installing at home, garage, parking areas, traffic signals. 

• Ecofriendly by using renewable energy source (Solar PV System) as a power source for wireless charging 

system. 

• Static wireless charging system is fully automated that means no manpower is required  

• Human Safety from Electricity. 

 

7. DISADVANTAGES: 

• Airgap between transmitter and receiver coil for small passenger electric vehicles is 150 to 300 mm. 

• Efficiency is depending on coil misalignment and distance between transmitter and receiver coil. 

• Implementation of dynamic wireless charging system in India is difficult and costly because old infrastructure is 

not suitable. 
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8. CONCLUSION: 

                             Dynamic wireless charging system is a solution to charge the battery of EVs when the EVs is in 

motion and to reduce the time of charging. Time is saved by installing a static wireless charging system in garage, 

parking areas, traffic signals, home. Battery size and cost of EVs is reduced by using dynamic wireless charging 

system. It will be beneficial to consumers as well as environment, society and government. 
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