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Abstract - In our country majority of the vehicles runs on 
petrol only limited number of vehicles runs on batteries. 
Because of this, there is a shortage of fuel and it also leads 
to environmental pollution. Almost all the developing 
countries face the superior problem such as air pollution. 
Due to the shortage of fossil fuels, automobile sectors have 
to find an alternative to replace the need for fossil fuel, due 
to its inadequateness. Vehicles emit more amount of CO2 
so it leads to a path for finding new technologies like 
Hybrid Electric Vehicle (HEV). Through this paper, we 
wish to design a system which runs a motor by both 
batteries and also using internal combustion engine using 
petrol as fuel. The design includes a solar panel and a 
generator (coupled with wheel) for charging the battery. 
The system has three modes of operation and it is more 
efficient than other normal automobiles. In this system, 
the regenerative braking is implemented. Regeneration of 
energy in this system may lead to less fuel consumption, 
less charging time and also lower emission. The paper 
uses the combination of two sectors, mechanical and 
electronic system which clearly express the growth in fuel 
economy. This paper makes use of a smart energy 
management system with solar charging.  
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1. INTRODUCTION 

Nowadays the usage of the hybrid vehicle becomes 
increased. A hybrid vehicle is a vehicle that combines 
more than one power to drive the vehicle. The energy 
crisis is one of the major in the modern world. This paper 
has the number of benefits by increasing the fuel economy 
by using alternative transportation mode. The pollution 
factor is less when compared to another transportation 
mode. The internal combustion engine provides better 
performance and better operating range but several 
problems will occur like less fuel economy, environmental 
pollutions. Emission of CO2 will also cause the global 
warming. By using the combination of an IC engine with an 
electric motor, the following are the benefits which we can 
achieve are less emission, higher fuel, and higher 
efficiency. In this paper, the hybrid electric vehicle is 

provided with the internal combustion engine and electric 
motor. The electric vehicle is suitable for the slow drive 
conditions i.e. low- speed drive like traffic signals, urban 
areas. The internal combustion engine is suitable for the 
long highway drive or hill climbing drives the vehicle. In 
India, the efficient scooter has to be designed and 
developed suitable for the urban status and the vehicle 
should be dynamic in nature. 

2. LITERATURE REVIEW 

In this literature review section, many papers are 
referred for the current knowledge as well as theoretical 
and methodological contributions for this topic. 

 The hub motor [1] on the front wheel is driven by the 
battery and the rear wheel is driven by the IC engine fueled 
by petrol. [2] Battery drive is used for low power 
application whereas for high power requirement gasoline 
engine is used. [3].By implementing this technology battery 
life issues can be solved. In this system, solar charging 
method makes it more effective. [7].This system has many 
advantages like lower fuel consumption, low emission, 
smaller engine size and long operating life. [16] Automatic 
selection of a driving mode by using relays. Charging of 
battery using solar power is easy and solar energy is free of 
cost and continuous. [17] This system has several 
characteristics like handling capacity, highly reliable and 
also compared with the other electric bikes in the market. 
When it is in electric mode, it is eco-friendly. [19] This 
system is designed to determine the self-sustaining hybrid 
vehicle for improving human efficiency [21] A balanced tire 
pressure monitoring system and an anti-crash warning 
system is provided with this system using a 
microcontroller. 

3. EXISTING SYSTEM 

Nowadays electric cycles and scooters are powered by 
using electricity. The electricity is gathered in a lead acid 
battery, which drives one or more electric motor. The 
charging time usually takes about eight hours to recharge.  
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3.1. Recharge time: 

Vehicle recharge takes a longer time than that of filling 
a petrol tank, but this can be done overnight on a trickle 
charging. 

3.2. Climatic condition: 

During the cold season, battery power can be reduced 
up to 20%. 

3.3. Sudden battery dead: 

The battery can suddenly die out in the middle way of a 
journey. Warnings such as decreased power are not 
provided. 

4. PROPOSED WORK 

The components used in this proposed system are 

4.1. RELAYS: 

A Relay is an electromagnetic switch that can be operated 
by using a relatively small electric current for turning on 
and off. In this paper, the relay is used to change the modes 
of operation. Refer figure 1. 

 

Fig -1: Relay 

4.2. BLDC MOTOR: 

A BLDC motor is a permanent magnet electric 
motor which is driven by direct current (DC) and it also 
consists of electronically controlled commutation system 
(commutation is the process of producing rotational torque 
in the motor by changing phase current through it). Refer 
figure 2. 

 

Fig -2: BLDC motor 

4.3. PIC 16F877A MICROCONTROLLER: 

The PIC16F877A features 256 bytes of data memory, self- 
programming, an ICD, 2 Comparators, 8 channels of 10-bit 
Analog-to-Digital converter, capture/compare/PWM 
functions, the synchronous serial port can be configured as 
either 3-wire Serial Peripheral Interface (SPI) or the 2-wire 
Inter-Integrated Circuit (I²C) bus and a Universal 
Asynchronous Receiver Transmitter (USART). Refer figure 
4.3 

 

Fig -3:  PIC 16F877A 

4.4. BACKUP BATTERY 6V: 

A battery is an electrochemical cell (or enclosed and 
protected material) that converts chemical energy into 
electrical energy. Refer figure 4 

 

Fig -4:  Backup Battery 
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4.5. MAIN BATTERY: 

The lead-acid battery is the main battery. The lead-acid 
battery uses the constant current-constant voltage (CC/CV) 
charge method. A regulated current raises the terminal 
voltage until the upper charge voltage limit is reached, at 
which point the current drops due to saturation. The 
charge time is 12–16 hours and up to 36–48 hours for large 
stationary batteries. With higher charge currents and 
multi-stage charge methods, the charge time can be 
reduced to 8–10 hours; however, without full topping 
charge. Lead acid is sluggish and cannot be charged as 
quickly as other battery systems. Refer figure 5. 

 

Fig -5:  Main battery 

4.6 SOLAR PANEL: 

 The solar panel is fast becoming a very attractive 
renewable option, which could end up being incredibly 
beneficial to the environment. The process of converting 
sunlight into electrical energy is one that has improved 
dramatically over the last few decades and is now more 
efficient than ever. 

5. MODES OF OPERATION: 

They are three modes of operations in this proposed 
system, 

5.1. MODE 1: BATTERY MODE 

This mode operates only on battery, if the vehicle runs at 
any speed only using motor it is referred as Electric vehicle. 
This battery mode is employed for low speed applications 
and high traffic situations.  

This mode also consumes low fuel. In this mode the battery 
circuit is turned ON by a high signal send from 
microcontroller to the relay. 

5.2. MODE 2: ENGINE MODE 

Similar to the battery mode, the motion of the vehicle relies 
on the IC engine. The self-starter motor is linked to a 
terminal of 3-way switch. In engine mode, self-starter 
motor started in order to start the engine. 

In this mode a low signal is send to relay from the 
microcontroller at a speed of 750 ms. Power is cut off to the 
motor and the engine is turned ON through the starter. 

5.3. MODE 3: AUTOMATIC MODE 

This is the most significant and effective mode. This system 
works using both IC and electric. If the vehicle starts using 
battery mode, the battery is cut off by microcontroller 
programming and engine is started at a certain battery 
level conditions (low battery level). The relay automatically 
switches to petrol mode and turns on the ignition when the 
battery is low.  

6. BLOCK DIAGRAM: 

 This is the visual representation of this paper that uses 
the simple block to understand the concept. Refer figure 6. 

 

Fig -6: Visual representation 

6.1. DESCRIPTION: 

6.1.1. CHARGING CIRCUIT 

The battery can be charged by using two different energy 
conversion systems. They are 

i. Solar energy  

ii. Regenerative braking 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 05 Issue: 07 | July 2018                    www.irjet.net                                                                   p-ISSN: 2395-0072 

 

© 2018, IRJET       |       Impact Factor value: 7.211       |       ISO 9001:2008 Certified Journal       |        Page 1170 

 
 
 

I. Solar Energy: 

A photovoltaic (PV) module is a package connect assembly 
of typically 6×10 photovoltaic solar cell. This PV module 
generates and supplies solar electricity to the battery. 

II. Regenerative Braking: 

Regenerative braking system acts as energy recreation 
system which slows down the wheels of the hybrid electric 
vehicle by converting its kinetic energy into a form of 
electric energy which can be either used immediately or 
stored in the battery. During the slow drive when the 
brake is applied the motor fixed in the rear wheel acts as a 
generator and convert the mechanical energy into 
electrical energy. The electrical energy produced by the 
regenerating braking is also stored in the battery for the 
future purpose. 

6.1.2. CONTROLLING CIRCUIT 

The controlling circuit has some of the components like 
microcontroller, relays, battery level indicator and also 
fuel level indicator. The heart of the controlling circuit is 
said to be a microcontroller. For this system PIC, 16F877a 
microcontroller is used. The battery level indicator 
continuously monitors the level of charge in the battery if 
the battery level is below 25% then the microcontroller 
sends a signal to the relay. Then the relay changes its 
position from normally closed to normally open due to 
switching operation IC engine turns on and then the 
vehicle will run in the fossil fuel mode.  

6.1.3. MECHANICAL CIRCUIT 

 In the electrical mode, the electric motor is driven 
by the electric battery which can be charged in two ways 
(solar charging and regenerative braking) and the 
brushless DC motor is used.    

 In the engine mode, the internal combustion 
engine is used to drive the vehicle. In addition to that alert 
system is also provided. The fossil fuel can be conserved 
and energy will be regenerated by using this system.  

7. RESULTS: 

 For the regenerative braking, the mechanical 
setup simulation is done in the CATIA V5. It is designed in 
the surface design. Refer figure 7. 

 

Fig -7: Mechanical simulation for Regenerative Braking 

 For the electrical modes the simulation is done in 
the PROTEUS 7 Professional and the program was written 
in Embedded C language. The modes of operation are 
designed and simulated in this PROTEUS software. Refer 
figure 8 for the battery mode. 

 

Fig -8: PROTEUS simulation for battery mode 

The simulation for the engine mode refers the figure 9.  

 

Fig -9: PROTEUS simulation for battery mode 

Thus the HVE uses the two different sources battery 
and fossil fuel. For the slow drive, the battery is used and 
the regenerative braking is employed whereas the IC 
engine is suitable for the high-speed drive but the chance of 
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regenerative braking is less in the engine mode. When 
compared to the normal electric vehicle the proposed 
system is efficient. The recharging time of the battery will 
be decreased. The emission of carbon will also be less. 
Solar charging of the proposed system makes it efficient.  
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