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Abstract 

 

Conventional energy resources are depleting very fast and to meet the global energy 

demand, the scarcity of these resources is the most crucial factor in the present era. One 

of the major contributors to carbon emissions is transportation sector which survives 

mostly on conventional energy resources. In the Indian context, the transportation sector 

contributes about 18% of CO2 emissions of total emissions. To decarbonize this sector, 

the vehicles utilizing renewable resources such as solar PV technology would be a 

sustainable step. Solar energy which is abundant in nature and present everywhere can 

prove to be a great alternative to conventional resources. In the present study, solar PV 

technology is integrated with electric and hybrid vehicles. Additional literature review of 

solar electric vehicles including three-wheeled as well as four-wheeled is carried out. 

Autonomous vehicles and robots utilizing PV technology are also studied and presented. 

Finally, the foremost barriers and challenges to adopting PV technology in electric and 

autonomous vehicles are identified and presented. 
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1. INTRODUCTION 

Transportation has been instrumental in the global economic growth since the earliest 

civilizations known to man and efficient traffic management has a major impact on the 

country’s economy. In today’s world where science has made amazing advances so have 

the recent vehicles[1]. These vehicles are more advanced than ever. They have more speed, 

state of the art engines and are very closely to these reasons there is a need to adapt a 

device which can continuously monitor all the various parameters of car[4].Gasoline has 

two problems when burned in car engines. The first problem has to do with smog and 

ozone in big cities. The second problem has to do with carbon and greenhouse gases. 

Catalytic converters eliminate much of this pollution, but they aren't perfect either.  A 

gasoline car typically uses a spark-ignited internal combustion engine, rather than the 
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compression-ignited systems used in diesel vehicles. In a spark-ignited system, the fuel is 

injected into the combustion chamber and combined with air. To eliminate these problems 

we proposed a hybrid vehicle which runs on Solar and battery[2]. In this thriving society, 

more and more vehicles are produced to meet the increasing demands of people from all 

corners of the world. Here comes the necessity to provide more and more efficient and 

reliability to them. Hence this project aims to design a converter for hybrid vehicle[3]. 

Solar and battery are the two sources for hybrid vehicle. Solar being a renewable energy it 

is a primary source and battery is a secondary source. Two relays are used as a converter 

circuit one for the switching of the sources and other for the shutdown mechanism. 

Whenever the voltage from the solar is greater than threshold value i.e. 9V, the relay 

selects the solar as a supply to run the vehicle. If it is less than 9V then the vehicle will run 

on battery i.e. secondary source. For displaying the voltages we use ADC MCP3208 that 

convert analog signal into digital signal. As ADC works on 5V a potential divider circuit 

is placed. The voltages are compared to a program that is run in a microcontroller 8051 

and microcontroller gives the signal to relays. The output from the converter circuit is 

given to the Boost converter that will boost the voltage to the required amount and this 

output is given as input to the motor driver circuit L293D. Based on the input speed, PWM 

pulses are generated and are given to motor driver circuit and finally this output is given 

as input to BLDC motor. The voltage values and speed variations can be observed in the 

LCD. 
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2. CIRCUIT DIAGRAM 

 

 
 

Fig (1): Schematic Diagram 

 

3. WORKING 

 

In this thriving society, more and more vehicles are produced to meet the increasing 

demands of people from all corners of the world. Here comes the necessity to provide more 

and more efficient and reliability to them. Hence this project aims to design a converter 

for hybrid vehicle. 

Solar and battery are the two sources for hybrid vehicle. Solar being a renewable energy it 

is a primary source and battery is a secondary source. Two relays are used as a converter 

circuit one for the switching of the sources and other for the shutdown mechanism. 
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Whenever the voltage from the solar is greater than threshold value i.e. 9V, the relay 

selects the solar as a supply to run the vehicle. If it is less than 9V then the vehicle will run 

on battery i.e. secondary source. For displaying the voltages we use ADC MCP3208 that 

convert analog signal into digital signal. As ADC works on 5V a potential divider circuit 

is placed. The voltages are compared to a program that is run in a microcontroller 8051 

and microcontroller gives the signal to relays. The output from the converter circuit is 

given to the Boost converter that will boost the voltage to the required amount and this 

output is given as input to the motor driver circuit L293D. Based on the input speed, PWM 

pulses are generated and are given to motor driver circuit and finally this output is given 

as input to BLDC motor. The voltage values and speed variations can be observed in the 

LCD. 

 

 
 

Fig (2): Block Diagram 

 

 

4. PROJECT FEATURES 

Source shifting: 

Source shifting enables to maximize the usage of renewable energy i.e. solar. 

Speed control:  
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We can get wide ranges of speed with PWM technique. 

 

5. RESULTS 

 

The result of the project is to make best of solar energy when available to drive a vehicle 

and reduce the air, noise pollution. 

 

Circuit of proposed project: 

 
Fig(5.1):circuit connections 

Case1: The car is running on solar i.e. primary source because the voltage is above the 

threshold voltage i.e. 9V. 

 
Fig(5.2): Vehicle running on solar 

Case2: The car is running ob battery i.e. secondary source because the voltage from 

solar is below the threshold voltage i.e.9V 
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Fig(5.3): Vehicle running on battery 

 
 Primary Source      -  PV array 

 Secondary Source -   Battery  

 

6. CONCLUSION 

This project is suitably fulfilled the basic things such as avoidance of usage of fossil 

fuel and increase the efficiency of vehicle to meet the global changes in climate. A simple 

circuit is built for the automatic source conversion and a DC-DC converter is also placed 

in order to achieve the power balance. It is possible to transform the overall transportation 

sector and it is only way to decrease the global usage of fossil fuels. Because two sources 

are being used it is more reliable. It is more efficient and reliable than the existing electric 

vehicles. 
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7. Future Scope 

With the increase in global pollution and depletion in natural resources renewable sources 

are being utilized and examined at a rapid rate. With the advances in fuel cell technology 

batteries can be replaced with fuel cells which are having more than 80% efficiency. Also 

solar cells efficiency is being improved at rapid rate they can be extensively used. With 

the recent advances in power electronics converters can really help in improving the 

conversion efficiency and also they can do great power management between the source. 

With increasing efficiency in the renewable energy sector more sources can be kept in 

place to improve the efficiency. Due to commutation less motors and their greater 

flexibilities and their ability to operate at high speeds they can be employed to increase the 

efficiency. 

 

References 

 

1. L.Wang, Z. Wang, H. Li, Asymmetrical duty cycle control and decoupled power flow 

design of a three-port bidirectional DC–DC converter for fuel cell vehicle application, 

IEEE Trans. Power Electron. 27 (2) (2017) 891–904. 

2. A. Khaligh, Z. Li, Battery, published journal titled as "ultracapacitor, fuel cell, and 

hybrid energy storage systems for electric, hybrid electric, fuel cell, and plug-in hybrid 

electric vehicles: state of the art", IEEE Trans. Veh. Technol. 59 (6) (2016) 2806–2814. 

3. Sangtaek Han, Deepak Divan, published journal titled as, "Bi-directional DC/DC 

converters for plug-in hybrid electric vehicle (PHEV) applications" in 2008 Twenty-Third 

Annual IEEE Applied Power Electronics Conference and Exposition, 24-28th february 

2015.  

4. Chen Dingyue, Chen Lihao, published journal titled as "Key techniques and 

performance analysis of solar electric automobile, in Advanced Materials Research, Vol. 

846-847, 2016, pp. 139–143.  

5. Fan, Haifeng and Dehong Xu. published journal titled as “A Family of PWM plus 

Phase-Shift Bidirectional DC-DC Converters” in  Annual IEEE Power Electronics 

Specialists Conference, 2012. 

6. Xu, Dehong, Chuanhong Zhao, and Haifeng Fan., published journal titled as “A PWM 

Plus Phase-Shift Control Bidirectional DC-DC Converter" in IEEE Transactions on 

Power Electronics, Vol. 19, No. 3, May 2011. 

7.“Optimization of Perturb and Observe Maximum Power Point Tracking Method” Nicola 

Femia, Member, IEEE, Giovanni Petrone, Giovanni Spagnuolo,Member, IEEE, and 

Massimo Vitelli. 

8.“A Comparative Study on Maximum Power Point Tracking Techniques for Photovoltaic                                    

Systems” Bidyadhar Subudhi, Senior Member, IEEE, and Raseswari Pradhan. 

9. “Comparison of Photovoltaic Array Maximum Power Point Tracking Techniques” 

Trishan Esram and Patrick L. Chapman. 

10. L. L. Buciarelli, B. L. Grossman, E. F. Lyon, and N. E. Rasmussen, “The energy 

balance associated with the use of a MPPT in a 100 kW peak power system,” in IEEE 

Photovoltaic Spec. Conf., 1980, pp. 523–527.  

Pramana Research Journal

Volume 10, Issue 5, 2020

ISSN NO: 2249-2976

https://pramanaresearch.org/154



 

 

11. J. D. van Wyk and J. H. R. Enslin, “A study of wind power converter with 

microprocessor based power control utilizing an over synchronous electronic scherbius 

cascade,” in Proc. IEEE Int. Power Electron. Conf., 1983, pp. 766–777. 

12. M. I. Marei, S. J. Samborsky, S. B. Lambert, M. M. A Salama. On the Characterization 

of Ultracapacitor Banks Used for HEVs, Proceedings of the IEEE Vehicle Power and 

Propulsion Conference, VPPC ‟06, Windsor, UK, 2006, pp. 1-6. 

13. M. Ehsani, Y. Gao, S. Gay, A. Emadi. Modern Electric, Hybrid Electric, and Fuel Cell 

Vehilces, CRC Press: USA, 2005. 

14. M. Barcaro, N. Bianchi, F. Magnussen.PM Motors for Hybrid Electric Vehicles. The 

Open Fuels & Energy Science Journal, Vol. 2, pp. 135-141, June 2009. 

15. C.C. Chan.In Global Sustainable Mobility and EV/HEV/FCEV Development in China 

& Japan, Keynote Presentation of the IEEE Vehicle Power and Propulsion Conference, 

VPPC‟06, Windsor, UK, 2006. 

16. T.Yaegashi. In Challenge of Achieving Sustainable Mobility through Hybridization, 

Research and Development of Hybrid Vehicles in Japan and Sweden Seminarim, 

Göteborg, Sweden, 2006. 

 

Pramana Research Journal

Volume 10, Issue 5, 2020

ISSN NO: 2249-2976

https://pramanaresearch.org/155


