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ABSTRACT 
The vehicle is propelled by the use of electric motors. The motors are powered up by the batteries. The 

batteries are charged either by the usage of photovoltaic module (when solar power is available) or it is charged by 

the use of power outlets. The two or more motors in the vehicle drives the vehicle. For controlling any vehicle braking 

is used often. During which the power is wasted in the form of heat. This happens because of the usage of frictional 

brakes. This heat loss is eliminated by employing regenerative braking methodology. In this type of electrical braking 

the energy is extracted back to the fast storing device called supercapacitor banks. The supercapacitors stores the 

electrical energy in seconds. Because of the over drawing of current by the supercapacitor the vehicle slows down 

instantly. The supercapacitors are charged up whenever the brake is applied. This extracted power can be used to run 

the vehicle for few more distance or it can be utilized for energizing the vehicle loads. From this the losses are 

reduced and vehicle efficiency is improved. 
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1. INTRODUCTION 
Nowadays there is a maximum demand of electrical vehicle than the typical gasoline vehicle. Since the 

electric vehicles has zero emission. These would not emit flue gases like our conventional vehicles. To control the 

global warming the demand becomes more on electrical vehicle in future. The solar powered electrical vehicle has 

merits and demerits. 

The merits of electrical vehicle: Eco-friendly; Has greater efficiency; Reduced noise pollution; Less 

maintenance; Simple in construction; Easy to use; Cheaper.      

The demerits of electrical vehicle: Requires frequent recharging and maintenance of batteries; Longer 

charging time; Short driving range and speed; Charging the battery by the use of solar panel takes more time period 

and available of solar power would not be constant. 

Materials Used:  
Photovoltaic modules: The monocrystalline photovoltaic modules are preferred for the solar powered vehicle. Since 

it has major advantages. The major advantage of monocrystalline panels over the conventional cheaper 

polycrystalline panels are: Has greater efficiency; Works well even in cloudy days; Panel size reduction. 

Charging system: Two types of charging systems are used in this vehicle: Battery charging system; Supercapacitor 

charging system. 

Battery charging system: The series or parallel connection of battery system is used to power up the vehicle 

depending upon the available of voltage of the battery and the requirement. 

Typically lead acid batteries are preferable for the vehicles because of the high level consistency of voltage 

level maintenance till its low charge unlike other batteries. For instance the 12v lead acid battery remains in the 

voltage level of 12-10.5v from its top and low charge. 

Supercapacitor charging system: During the regenerative braking of the vehicle the electrical energy is powered 

back to the supercapacitor banks. If the regenerative energy is powered back to the battery it would not be charging 

instantaneously. Since all kind of batteries takes at least the time period of 2-3 hours. But the supercapacitors are 

topped up instantly in the time duration of 90-120 seconds. Hence the supercapacitors would be the right choice for 

the regenerative power extraction. To attain the maximum required capacity the supercapacitor banks are used. 

Charge controllers: To charge the battery and the supercapcitor banks charge controllers are used. As said earlier 

the batteries are charged either by the photovoltaic modules or by the power outlets. 

       In case of PV charging the MPPT charge controllers are used over PWM. Since the MPPT charge controllers 

has the greatest efficiency of 96%. Whereas the PWM charge controllers has the efficiency of 70%. It also has over 

discharge protection, over current protection and short circuit protection. 

In case of power outlet charging microcontroller based battery chargers are used. It shuts the charging once 

the battery reaches the sufficient level. This charge controllers prevents the overcharging of the battery. 

Comparator circuit: This circuit compares the voltage level of supercapacitor and preset value. Once the 

supercapacitor bank reaches the preset value the changeover action is taken place. 

Experimental Setup: The battery system is charged either by the photovoltaic module in the vehicle or by the power 

outlets. The photovoltaic module and the battery is linked by the MPPT charge controller, this tracks the maximum 

power point of the panel (since the solar light is non uniform) and charges the battery effectively. Or else it can be 

charged by utilizing the power outlets.  
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Figure.1. Experimental setup 

The motors in the vehicle are powered by the battery. Whenever the brake is applied the energy is wasted in 

the form of heat energy when the conventional mechanical brakes are used. Instead of frictional brakes the 

regenerative brakes are used. From this wasting of energy is eliminated. The power is extracted back to the 

supercapacitors for the further usage of energy. This can be achieved simply by the use of changeover switch. Once 

the supercapacitor banks are charged up the energy stored in it is used to run the vehicle loads or the vehicle for few 

distance. When the supercapacitor banks discharges to particular limit the changeover switch in the comparator 

circuit gets switched over to normal battery system. And the cyclic charging of action of supercapictors takes place 

whenever the brake is applied. Thereby the losses are reduced drastically and the vehicle performance could be 

improved. 

For the experimental setup radio frequency transmitter and receiver circuits are included. 

 
Figure.2. Circuit diagram 

 

  
Figure.3. Front view Figure.4. Side view 

 

2. CONCLUSION 

By this methodology, the discharging time period of battery is increased. Thereby increasing the life span of 

the battery. Because of the use of combined free solar power and household outlet powering. The charging is done 

in low cost of electricity bill and also done at zero pollution. 
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