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ABTRACT

In the current automotive market, the demand for electric vehicles has skyrocketed due to factors

including rising fuel prices, pollution, and their great efficiency. Yet, we cannot claim that

electric  vehicles  are  completely  environmentally  benign when taking into  account  about  our

primary energy source, which is thermal energy. The aforementioned problems will be mitigated

by electric vehicles that are powered by a renewable energy source. Our project is to prototype

an electric vehicle which is powered by solar energy. We use a 17V solar panel with a 12V

charge controller to charge a 12V battery. It also has a provision to charge the battery from AC

supply. Our suggested design will guarantee excellent efficiency, no fuel expense, and minimal

contribution  towards pollution. The circuit is designed in such a way that it can charge the

vehicle only when the vehicle is in a standstill condition and the operating speed of the vehicle is

low which can be rectified in future.
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                                         CHAPTER 1 

   INTRODUCTION     
          

As modern society and technology advances, more and more people around the world are becoming 

concerned about the effects of global warming and irreversible climate change. Worldwide efforts 

are being made to significantly reduce CO2 emissions as well as other dangerous environmental 

pollutants. Automobiles, which are almost exclusively powered by internal combustion engines and 

emit harmful pollutants, are among the most famous generators of these pollutants. According to 

various reports, cars and trucks are said to be responsible for roughly 25% of CO2 emissions, with 

other significant modes of transportation making up the remaining 12%.      

     

Pure combustion engines are increasingly being held responsible for global warming due to the 

huge number of cars on the road today. Electric vehicles are considered to be a potential remedy 

for this. In India, conventional (thermal, nuclear, and hydro) and renewable sources are used to 

produce electricity (Wind, Solar, Biomass etc.). Even though, the majority of electricity is produced 

by coal-fired thermal power plants, which provide about 75% of over all electricity.      

     

Acid rain, smog, ground-level ozone, and particle emissions are all effects of utilizing coal as a 

source of electricity. Burning coal and fuel oil releases fly ash particles into the atmosphere, adding 

to the problem of air pollution. Due to the operation of coal mining, both surface water and 

groundwater are becoming polluted. The surface water quality of the mining zones is first being 

harmed by the emission of unsavory substances like ash, oil, phosphorus, ammonia, urea, and acids.      

     

It is not possible to classify an electric car as eco-friendly if its battery got charged using grid 

electricity or by any other non-renewable energy source. This issue can be resolved by adopting a 

renewable energy source to power the electric vehicle’s battery. Eco-friendly vehicles are presently 

experiencing global opportunities due to the rapid technological advancement in the fields of 

electric vehicles and renewable energy. One of the most popularly used natural resources is solar 

energy. Many researchers have suggested various ways to charge an electric vehicle with solar 

energy. Like solar-powered homes, solar cars harness energy from the sun by converting it into 

electricity. This electricity fuels the battery that runs the car's motor. Instead of using a battery, 

some solar cars direct the power straight to an electric motor. On a bright, sunny day, the sun's rays 
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give off approximately 1,000 watts of energy per square meter of the planet's surface. If we could 

collect all of that energy, we could easily power our homes and offices for free.     

     

Solar power is the term for using the sun's energy to power a device or an electrical system. Solar 

panels are made up of a grid of solar cells. These cells collect the sun's energy and convert it into 

electrical energy. Photovoltaic cells are made of special materials called semiconductors such as 

silicon, which is currently used most commonly. When light strikes the cell, a certain portion of it 

is absorbed within the semiconductor material. This means that the energy of the absorbed light is 

transferred to the semiconductor. The energy knocks electrons loose, allowing them to flow freely. 

PV cells also all have one or more electric field that acts to force electrons freed by light absorption 

to flow in a certain direction. This flow of electrons is a current, and by placing metal contacts on 

the top and bottom of the PV cell, we can draw that current off for external use.     

     

Our project is to prototype an electric vehicle which is powered by solar energy. We use a 17V solar 

panel with a 12V charge controller to charge a 12V battery. It also has a provision to charge the 

battery from AC supply. Our suggested design will guarantee excellent efficiency, no fuel expense, 

and minimal contribution towards pollution. The circuit is designed in such a way that it can charge 

the vehicle only when the vehicle is in a standstill condition and the operating speed of the vehicle 

is low which can be rectified in future.     
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CHAPTER 2  

   COMPONENTS REQUIRED     

     
 2.1 SOLAR PANEL          

Using the photovoltaic effect, solar panels produce power. The phenomenon known as the    

photovoltaic effect occurs when an object produces an electromotive force as a result of absorbing 

photons. When sunlight or other light strikes a semiconductor's PN junction, the photovoltaic effect 

takes place.  

                

 

     Figure 2.11: Solar panel                                    Figure 2.12 :Internal diagram of  Solar panel 

 Specifications of solar panel used in our project is given below. 

• Made of polycrystalline material 

• Voltage: 17.7 V 

• Current: 2.83 A 

• Max Power: 50 W 

 

 2.2 RS570 DC MOTOR      

A current-carrying conductor produces torque and a tendency to move when kept in a magnetic field. 

In essence, a mechanical force develops when electric and magnetic fields interact. The operation of 

DC motors is based on this theory.    
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             Figure 2.21: RS570DC motor                          Figure 2.22: Internal diagram of DC Motor               

    

The vehicle is driven by two 1A RS570 DC motors with high torque. One is on the back wheel, while 

the other is in the steering. Two motors are attached to a drive. The servo's internal gears convert the 

output while rotating more slowly and with greater torque 

Specifications of RS570 DC motor used for our project is given below. 

• Voltage: 12 V 

• Current: 1 A 

• Power: 65 W 

• Speed :35000 RPM 

 

2.3 BATTERY                   

The motor is powered by a 12V 15.6Watt rechargeable lead acid battery. The charging and 

discharging of a lead acid battery involves a significant amount of chemical activity. When 

sulfuric acid dissolves, the H2SO4 molecules split into two separate molecules. Positive ions 

like 2H+ and negative ions like SO4- will be produced. Anode and Cathode, two electrodes, 

are joined as plates. The cathode draws the positive ions while the anode captures the negative 

ions. This connection between the anode, SO4-, and cathode with 2H+ exchanges electrons. 

Vehicles and other applications that need for large loads of current frequently employ lead 

acid batteries. Low capital costs, technological maturity, and effective recycling, easy 

manufacture and also good performance at low and high temperatures are some key 

advantage. Specifications of our battery is given below.  
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• Voltage: 12V 

• Capacity: 1.3Ah 

• Rechargeable 

 

    Figure 2.31: Battery                                             Figure 2.32: Internal diagram of battery 

 

2.4 PWM     

When the batteries are fully charged, the solar charge controller gets involved to control the current 

flow to the batteries, slowing it down and then gradually ceasing it. The solar charge controller will 

then permit the required current to restart charging as the batteries are used. The power from the 17V 

solar panel is controlled by a PWM charge controller of 12V.                                     

 

 
                Figure 2.41: PWM                                        Figure 2.42: Internal diagram of PWM     

                                                                                    

Specifications of our PWM are given below. 

•  Voltage: 12 V 

•  Max. Solar Input: 25 V 
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2.5 RECEIVER       

The receiver is connected to the battery and both motors for control. Receiver is an electronic device 

that captures and regulates the electrical energy sent to the motor. The receiver modifies the amount  

and frequency of energy fed to the motor, which indirectly controls the motor's speed and torque.    

 

     

                  Figure 2.51: Receiver                          Figure 2.52: Internal diagram of receiver    

Specification of the receiver is given below. 

• Receiver HH701K             

• 5 pin 

• 12V  

• 2.45GHz 

 

2.6 AC CHARGING PORT     

 An AC charging port is provided to charge the battery using external AC supply.     

     
                                                             Figure 2.6: AC charging Port      

2.7 RELAY     

Relays will turn the batteries ON and OFF based on the instructions of the BMS while also turning 

external chargers ON and OFF.     
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              Figure: 2.71: Relay                               Figure: 2.72: Internal diagram of relay  

 

Specification of the relay is given below  

• 10A 

• 125/250V AC, 

 

2.8 GEAR BOX     

Two JRR 570 gear boxes are provided for power transmission. They are coupled with motor.                

 

     Figure 2.81: JRR570 Gear box                         Figure 2.82: Internal diagram gear box     

Specifications are given below  

• Voltage: 12V 

• Power: 65W 

• Speed: 35000RPM. 
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2.9 REMOTE CONTROLLER     

Vehicle can be controlled by HH670K Bluetooth remote controller of 2.4 GHz.     

                            
     Figure 2.91: Remote controller                           Figure 2.92: Internal diagram of remote controller                                      
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                                CHAPTER 3 

SOLAR POWERED ELECTRIC VEHICLE 

Unlike a traditional gas-powered internal combustion engine (ICE), an electric vehicle (EV) doesn't 

need to burn fuel to produce the energy needed for driving it. Instead, they propel the vehicle 

forward by turning an electric motor (or motors) attached to the wheels using electrical energy 

stored in their battery packs. As a result, even though they now have a greater initial cost, EVs 

often require less maintenance than gas-powered vehicles and have fewer moving components. 

There are different types of vehicles that could qualify as EVs, a spectrum of cars from plug-in 

hybrids with small supplemental batteries to entirely electric, battery-powered vehicles, and even 

hydrogen fuel cell-powered cars.  

Our proposed project is an electric car which is powered by solar energy. Solar panel is fixed on 

the roof of the car.  Solar energy systems either use photovoltaic (PV) panels or mirrors to focus 

solar radiation to convert sunlight into electrical energy. The amount of solar radiation that reaches 

any given area on the Earth's surface fluctuates, even though every location receives some sunshine 

during the course of a year. This radiation is captured by solar technology, which transforms it into 

useful energy. Solar energy technologies primarily fall into two categories: photovoltaics (PV) and 

concentrated solar thermal power (CSP). 

In photovoltaics system solar panels collect energy from the sun's rays as they hit them through 

their PV cells. With the help of an internal electrical field within the cell, this energy generates 

electrical charges that move, which in turn causes electricity to flow. CSP (concentrating solar-

thermal power) systems employ mirrors to reflect and concentrate sunlight onto receivers that 

collect solar energy and convert it to heat, which may then be used to generate electricity or stored 

for later use.  

 

3.1 BLOCK DIAGRAM OF PROPOSED MODEL  

Electricity produced using the solar panel is given to the charge controller. The charge controller is 

connected to battery and also to an AC to DC converter which is used to convert the AC power 

from AC charging port to DC.  
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                                         Figure 3.1: Block diagram of proposed model  

 

3.2 WORKING 

Our proposed model has two DC motors which are fixed to the front and rear wheels, respectively. 

While the back wheel motor only needs to run in accordance with the front wheel, the front wheel 

motor's primary responsibility is to drive and steer the vehicle. An additional port to charge the 

battery from an AC supply. The receiver used in this project has 5 pins which are connected to 

different parts of the vehicle. Two pins are connected to the front and back wheels respectively. One 

pin is connected to the AC charging port and one is connected to the battery. Fifth pin is connected 

to the relay. This remote sensing device is connected to a switch that starts the car. To discharge the 

battery and start the motors, a connection is made from this remote sensing device to the battery. 

Electricity is produced using a 17V solar panel is controlled by 12 V PWM. The controlled output of 

PWM is given to a 12V lead acid battery and given to the motor which are coupled with the gear box 

to run the vehicle. The battery is connected to the wheel through a receiver. The car is switched to 

charging mode when it is at rest. The AC supply is converted to DC and stored in the battery. 
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                                      Figure 3.21: Internal circuit of proposed model 

   

 
 

          Figure 3.22: Proposed model     
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                          CHAPTER 4   

ADVANTAGES, DISADVATAGES AND APPLICATIONS 

OF SOLAR POWERED ELECTRIC VEHICLE 
 

4.1 ADVANTAGES  

      The following are the main merits of solar powered electric vehicle:     

 Cost effectiveness   

 Eco friendly.       

 Ability to harness solar energy to its full potential.              

 Absence of carbon emission.       

 Fossil fuel-free vehicle.       

 Reduces noise pollution as Solar cars are noiseless.       

 Drastic reduction of air pollution.      

 Abundance and infinite availability of the free resource.       

 Preservation of the residual fossil fuel that is on verge of extinction.       

 Gasoline free vehicle.       

 Low maintenance with a longer life span value of the motor.      

4.2 DISADVANTAGES   

       The following are the main merits of solar powered electric vehicle:          

 High initial installation cost. 

 Limited surface area for installing solar cells in a vehicle. 

 No solar power at night, a big battery bank is required. 

 Solar panels are yet to reach their maximum utilization and hence are less efficient. 

 Solar vehicles take hours in recharging batteries.  

 Recharging is possible only in standstill condition. 

 This idea is not practically possible in countries like Greenland since it receives least 

amount of sunlight.                                                 

    



      

     PROJECT REPORT      13      

      DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING      VJCET,Vazhakulam      

 

4.3 APPLICATIONS 

Solar cars have a wide application range that includes: 

 Commercialized four-wheel drives. 

 Lightweight vehicle. 

 Usable in areas where fuel-based vehicles are not permitted 

4.4 FUTURE SCOPE  

Further studies about this model would overcome all its existing drawbacks. Following are the 

expected future improvement of solar powered electric vehicle:   

 Currently, simultaneous charging and discharging are not feasible hopefully, this         

limitation will be removed in the future. 

 Potential for increasing the surface area for solar cell installation, or a design change 

like wings that open up when parked. 

 Creation of lighter and more powerful batteries. 

 More powerful and efficient solar cell design.  
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                                       CHAPTER 5 

COST ANALYSIS   
 

5.1 COST ANALYSIS OF DIFFERENT VEHICLES  

Cost analysis of different vehicles available in the market are listed below  

5.11 GASOLINE VEHICLES 

In India starting price of IC engine car is about Rs 2.63 Lakh. The most popular Petrol cars are 

Mahindra Thar (Rs. 13.17 - 15.53 Lakh), Mahindra XUV700 (Rs. 12.95 - 23.79 Lakh), Tata Punch 

(Rs. 5.49 - 9.08 Lakh). This vehicles are fueled by petrol which cost abut 107 per litter and increasing 

in every day. Average mileage of petrol or diesel engine cars in India is about 15 kmpl and 17 kmpl 

respectively. Running cost of diesel and petrol vehicle is Rs 9.50 and Rs 4.93 respectively. 

5.12 CNG VEHICLES 

There are 28 CNG cars are currently available in India for sale at starting price Rs 3.61 Lakh. The 

most popular CNG cars are Maruti Brezza (Rs. 8.29 - 14.14 Lakh), Maruti Swift (Rs. 5.99 - 9.03 

Lakh), Maruti Ertiga (Rs. 8.64 - 13.08 Lakh). Current cost of CNG is 85 per kg. In the case of CNG, 

the average mileage becomes around 25-30 kmpl. The running cost of CNG car is 2.5 to Rs 2.60 per 

km. CNG as is still a fossil fuel and therefore a non-renewable resource. CNG has a lower power 

yield. 

5.13 HYBRID VEHICLES 

In 2023, there are 15 Hybrid cars available in India. Some of the popular hybrid cars are Lexus RX, 

Honda City Hybrid eHEV, Toyota Urban Cruiser Hyryder, Maruti Suzuki Grand Vitara, Toyota 

Innova Hycross. Toyota Urban Cruiser Hyryder is the cheapest Hybrid car in the India. The on road 

price of Toyota Urban Cruiser Hyryder starts at ₹ 16.21 Lakh. The most expensive Hybrid car in 

India is Porsche Panamera whose on road price in starts at ₹ 2.73 Crore. Hybrid are the most gasoline 

efficient of all cars they typically get 48 to 60 mpg. Running cost of hybrid Rs 5 per km. Some of 

the drawbacks of hybrid vehicles are higher upfront costs and maintenance can be expensive. 

5.14 ELECTRIC VEHICLES 

Some of the popular battery-powered cars include the MG Comet EV (Rs. 7.98 Lakh), Tata Tiago 

EV (Rs.8.69 Lakh) and Mahindra XUV400 (Rs.15.99Lakh). According to the current electric car 

prices in India, these lie in the range of 7.98 Lakh to 1.95 Crore. While some electric vehicles can 

https://www.carwale.com/mg-cars/comet-ev/
https://www.carwale.com/tata-cars/tiago-ev/
https://www.carwale.com/tata-cars/tiago-ev/
https://www.carwale.com/mahindra-cars/xuv400/
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be on the pricier side, there are also plenty of affordable options available, such as MG Comet EV, 

which is the cheapest electric car in India. The electric car price in India for the upcoming Tata  Altro  

EV is estimated to be between Rs. Rs. 12.00 - 15.00 Lakh. An electric car would have a running cost 

of Rs 1.2-1.4 per km. Less availability of charging station and high initial cost is concern. 

5.15 SOLAR POWERED ELECTRIC VEHICLES 

Estimate cost of a commercial solar powered electric vehicle by Tesla is about 91lakhs in Indian 

rupees. They use just 3.25 kWh/100 km. Running cost of this vehicles will be less than that of electric 

vehicles. But solar panel efficiency and initial cost is drawback. 

Our proposed model has many advantages over typical vehicles which is listed above. They use clean 

source of energy that is readily available in the nature. One of the major advantage of our proposed  

model is that it can be charged any place where sunlight is available. It has all advantages of an 

electric vehicle in addition to that it provide a free of cost fueling and zero carbon emission.   

 

5.2 COST ANALYSIS OF PROTOTYPE       

Cost analysis of our prototype is given below. 

     

                         ITEM                          COST  

                 Motors and gear box                            5000 

                 Drive                            3,000 

                 Remote controller                            1,300 

                 Battery                            5,00 

                Miscellaneous expenses                           6,200 

                Total                          16,000 

 

                                    Table 5.2: Cost analysis of proposed model 

https://www.carwale.com/mg-cars/comet-ev/
https://www.carwale.com/tata-cars/altroz-ev/
https://www.carwale.com/tata-cars/altroz-ev/
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                                      CHAPTER 6   

                                                     CONCLUSION     
 

Energy from renewable sources or resources, which are regenerated naturally, is frequently used to 

power four crucial areas: electricity production, air and water heating and cooling, transportation, 

and rural energy services. India's potential for solar energy generation is enormous. The country's 

physical location is advantageous for producing solar energy. India is a tropical country, and as a 

result, it receives solar radiation virtually all year long. India therefore has a largescale strategy for 

solar energy generation that may not only fill the gap in electricity generation but also play a 

significant role in the creation of green energy. The nation enjoys 300 sunny days on average each 

year, which makes it the perfect place to produce solar energy. India has the capacity to produce up 

to 750 GW of solar energy, which is more than adequate to cover the nation's energy.  

 

Solar cells, also known as photovoltaic cells, which are solid state devices that can directly convert 

solar energy into electrical energy through quantum mechanical transitions, are packaged and 

connected to form solar panels. They produce no noise or pollution, have no revolving parts, and 

require less maintenance. Solar-powered automobiles have gained popularity as a result of the 

growing interest in sustainable and renewable energy sources. A lot of automakers are attempting 

to produce solar powered vehicles. The battery that powers the car's motors would then be fueled 

by the electricity thus produced. Obtaining an electrically powered car that runs on sustainable 

energy, emits no harmful gases and requires very little maintenance. Using solar energy for cars 

will be a huge benefit for everyone because it saves money to run the car. They have wide verities 

of applications like they can be used as commercial four-wheeled drives and can be used in areas 

where fuel-based vehicles are not permitted. Electric vehicles with solar panels integrated become 

self-sufficient and environmentally benign. The electrical energy they create can offset their initial 

cost. The efficiency of solar panel is around 20% and also it is unavailable at night time so we need 

a big battery bank. By addressing its existing constraint through research, we can make it lighter, 

more efficient, and more cost effective.  
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In this project, we are developing a prototype electric vehicle operating on solar energy using a 17V 

solar panel. Output of solar panel is stabilized using PSW of 12V and the output is fed into battery 

of 12V. Also there is a charging port which can be used to charge the battery using AC power. Major 

portion of work is done by the front wheel and back wheel just follows the front wheel. Our 

prototype is completely remote controlled. Speed of our system is 7km/h and it can withstand up 

to 25kg. Our proposed model has some limitations such as small speed range and simultaneous 

charging and discharging is not possible. Future researches can make it more efficient by fixing 

solar panels in their doors and also rectifies the above mentioned drawbacks.       
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