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Abstract— In day to day life, fuel emissions are playing a 

big role in increasing the pollution throughout the world. A 

solar hybrid vehicle system will help to solve the major 

problems caused due to fuel emissions and pollution. The 

emission of carbon dioxide and harmful gases from 

automobile exhaust is a concern for increasing rate of global 

warming. The fuel prices in India and around the world are 

continuously increasing day by day.  Since the fuel prices 

not only India but throughout the world are increasing at an 

alarming rate, there is a tremendous need to search for an 

alternative to conserve these natural resources. Promoting 

use of hybrid vehicles can reduce Co2 emission as well as 

control the increasing fuel prices. Thus, a solar bicycle is an 

electric vehicle that provide that alternative by solar energy 

to charge battery and thus provide required voltage to run 

the motor. In India, there is mostly sunny climate through 

most of the months of the year, solar vehicles may be 

considered the future of automobile industry. And this 

project helps us to construct such vehicle which will help an 

individual to do their part in controlling the emissions of 

harmful gases which are polluting the earth’s atmosphere. 
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I. INTRODUCTION 

The solar bicycle is a vehicle which uses solar energy which 

is abundantly available in nature and converts that energy 

into electrical energy which is then used to drive the bicycle. 

Solar energy is used to charge the battery.  Photovoltaic 

cells present in solar panel convert solar energy to electric 

energy which then is used to charge the battery. Battery 

gives the required voltage to the hub motor mounted on the 

front wheel to run the bicycle. Solar bicycle is developed to 

reduce the pollution caused by conventional bikes. Also to 

develop a low cost application for rural and remote area 

where fuels are not available to drive two wheelers so that 

they can run this bicycle on renewable solar energy. The 

solar energy from the sun is free of cost and is used to drive 

the motor. When there is no sunlight or the batteries are 

drained the bicycle should still be running. The solar bicycle 

is different from others vehicle. The PV panel save more 

power and give the bicycle required range. The solar panel 

will be charged while bicycle is running. We can also use 

pedaling operation when sufficient energy is not available. 

Solar bicycle is not sold generally in our everyday life but 

its manufacturing can be increased to prevent environmental 

pollution. There are two types of solar panels that are 

generally used, Polycrystalline panels and micro crystalline 

panels. But the Polycrystalline panels have less efficiency as 

compared to microcrystalline panels which have efficiency 

50 -60%. 

II. COMPONENTS  

A. Solar Panel:  

Solar panel works by allowing particles of light, to knock 

electrons free from atoms generating a flow of electricity. 

Solar panel contains smaller units called photovoltaic cells 

which convert sunlight into electricity. Many cells linked 

together make up a solar panel. Solar PV cells directly 

convert the energy from the sun into electricity by using 

photovoltaic effect. The photovoltaic effect means the 

generation of a voltage based on the electrons ejected by 

another light effect called Photoelectric effect. Solar cell 

works on two different kinds of effects, one is photoelectric 

and another one is photovoltaic. In photoelectric effect, 

electrons are emitted when photon are subjected on a metal 

and these electrons are moved to the valence and conduction 

band creating potential difference between these electrodes 

because of the photovoltaic effect. 

B. Battery:  

Battery stores energy from solar panel in form of chemical 

energy and converts it into electrical energy. Battery plays a 

crucial role in this project. Energy can be generated from 

different kind of sources like Solar, wind, also from fossil 

fuels etc. and should be stored in some additional devices 

for continuous usage. Such a device to store this kind of 

energy is a battery and the best option for such a work is to 

use rechargeable batteries for continuous usage. 

Rechargeable Li-ion batteries are used which have good 

number of advantages in terms of highest specific energy, 

voltage and negligibly small self discharge. 

C. Electric Motor:  

A conventional BLDC hub motor is used to avoid brushes 

and also to reduce their maintenance, saving cost and time. 

That is the reason why brushless motors are often more 

efficient than normal DC motors. BLDC motors are more 

efficient & powerful among the alternators & dynamos. 

D. Accelerator/Throttle:  

The maximum speed of the bicycle designed is 25kmph. It is 

required to vary this speed from 0-25kmph depending on the 

road conditions and also on the traffic. Hence an accelerator 

is installed in the bicycle to vary the speed. Accelerator 

helps us to vary the speed from zero to maximum depending 

on our necessity. The throttle is attached to the handle bar 

on its right side and is further connected to a motor 

controller. 
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III. LAYOUT 

 
Fig. 3.1: Layout 

IV. WORKING PRINCIPLE 

Solar energy is captured from the sun using solar panels 

mounted on the rear end of the bicycle. These panels are 

connected to a boost converter so as to boost the voltage to 

the required level. The arrangement is further connected to a 

battery. The battery is charged using this solar output as the 

entire power transfer is DC in this case. This battery is 

connected to a DC motor. The battery can also be charged 

using a wall charger in case of absence of sun. A brushless 

DC motor is preferred here because of no maintenance, high 

efficiency, and low noise and also because of the absence of 

brushes we don’t find sparking in a BLDC motor. A 

synchronized motor controller is used here for the working 

of the motor. Also a throttle is used here to increase the 

speed of the cycle. This accelerator is also directly 

connected to the motor controller which in turn controls the 

motor speed. The bicycle can also be run using mechanical 

pedaling in the absence of sun or when the battery is drained 

out. The bicycle consist of a rechargeable battery pack, 

which powers a lightweight motor unit over a front wheel. A 

touch lever, and units pivotes to bring pully mounted belt 

into contact with the tyre, which then drives the vehicle. 

When you no longer need power assistance, a flick of the 

handlebar switch takes belt out of contact with the tyre and 

in the mean time, the battery gets itself charged up because 

of dynamometer. 

V. OBJECTIVE 

The main objective of this project is 

1) To create a user-friendly vehicle which can be self-

serviced and   maintained. 

2) To make battery of solar electric vehicle portable for       

charging purpose to give variable torque to real wheel 

for power transmission. 

3) Assistance to battery by supplying power to driving 

motor and electronic device by alternator. 

4) Using liFePO4 batteries (lithium iron phosphate) which 

are safer then lead-acid batteries. 

VI. FUTURE SCOPE 

1) By using this of solar bicycle, pollution can be reduced 

and mainly fossil fuels can be protected and also good 

weight of loads can be pulled using this design. 

2) This solar bicycle is also cost effective when compared 

to conventional bikes. 

VII. CONCLUSION 

1) A solar powered bicycle is practically designed and 

developed. 

2) Efficiency greater than 65% and the maximum speed of 

this solar assistance bicycle is 22 km/h, can be travelled 

up to 20 to 23km with full charge of battery. It can be 

used by any age group of people and can take weight up 

to maximum 100 kg. 

3) By using this hybrid solar bicycle, pollution can be 

reduced and use of fossil fuels can be maintained. 

4) This solar bicycle is also cost effective when compared 

to conventional bikes. 
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