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Abstract— As all know the fuel price is especially the petrol 

is rising staidly   day by day. Again pollution due to vehicles 

in metro cites at urban areas is increasing continuously to 

overcome this problems, the effort is made to search some 

other alternative sources energy for the vehicles again, it is 

also not affordable to purchase vehicles like mopeds, scooter 

or motor cycle. Keeping this in mind, a search for some way 

to cater these economically poor people as well as to provide 

a solution for the environmental pollution was in progress. 

The Solar bicycle developed is driven by DC motor feed in 

front or rear axle housing and operated by solar energy. The 

solar panels mounted on the carriage will charge the battery 

& which in turn drive the hub motor. When the bicycle is idle, 

the solar panel will charge the battery. This arrangement will 

replace the petrol engine, the gear box & the fuel tank in case 

of a two wheeler or a chain sprocket, chain & gear shifting 

arrangement of a conventional bicycle being used by most 

common man. 
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I. INTRODUCTION 

In the world car and bike usage is booming. Bikes are 

polluting the environment, dumping increasing amounts of 

carbon dioxide and other climate-altering greenhouse gases 

into the atmosphere, and consuming vast quantities of 

petroleum. The alarming reality is that the automobile usage 

is beginning to grow at a much faster rate than the human 

population, with situation nowhere in sight. If present trends 

continue, overtime 3 billion vehicles could be in operation by 

the year 2050, exceeding 20 cars per 100 people. The problem 

to be solved is that of increasing the range of a human and 

solar powered bicycle by equipping it with an electric motor 

running off a battery thereby reducing the dependency on 

automobiles. 

E-bikes need large and heavy batteries to allow 

riding long distances, because the battery is charged only 

once at home. The solar bike approach is different. The PV 

panels have enough power and give the bicycle an infinite 

range. The battery is small, and saves weight. Without sun 

however, the battery can be fast charged.  

 
Fig. 1: E-bikes 

II. GENERAL DESCRIPTION 

A conventional bicycle is being used by most common man. 

As a part of dissertation work, the solar bicycle is fitted with 

a dc hub motor on front axle of a bicycle. The power to the 

motor is provided by lead acid batteries of, a photovoltaic 

solar panel, a voltage regulator, accelerator and motor 

controller. There is also a provision for charging of the battery 

with AC wall outlet supply, in case of poor solar supply due 

to cloudy weather. 

III. METHODOLOGY OF SOLAR BICYCLE 

In actualizing the objective of this project above, the solar 

bicycle will be segmented into two (2) stages. 

These are 

 The electrical system design stage 

 The mechanical coupling stage 

The electrical system design stage would include 

wiring the solar plates, battery, motor and constructing a 

speed controlling circuitry to ensure proper travel speed 

control during the operation of the bicycle. 

The mechanical coupling includes the proper 

welding and arrangements of all these components especially 

the motor and batteries on the framework of the bicycle. This 

would ensure that it retains a steady standing frame and 

maintain its balance when in motion. 

 
Fig. 2: System Flow 

IV. COMPONENTS 

A. Solar Panel 

 
Fig. 3: Solar Panel 
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A solar panel (photovoltaic module or photovoltaic panel) is 

a packaged, connected assembly of solar cells, also known as 

photovoltaic cells. The solar panel can be used as a 

component of a larger photovoltaic system to generate and 

supply electricity in commercial and residential applications. 

Because a single solar panel can produce only a limited 

amount of power, many installations contain several panels. 

A photovoltaic system typically includes an array of solar 

panels, an inverter, and sometimes a battery and 

interconnection wiring. 

B. Hub Motor 

Brushless DC (BLDC) motors are synchronous motors 

consisting of armature windings on the stator permanent and 

magnets on the rotor. The stator of a BLDC motor consists of 

stacked steel laminations with windings placed in the slots 

and these stator winding can be arranged in two patterns i.e. 

a star pattern or delta pattern. The major difference between 

the two patterns is that the star pattern gives high torque at 

low RPM and the delta pattern gives low torque at low RPM. 

There are many advantages of BLDC motor such as better 

speed versus torque characteristics, high dynamic response, 

high efficiency, long operating life, noiseless operation, 

higher speed ranges.  

 
Fig. 4: BLDC Motor 

In this Fig.4 shows transverse section of a BLDC 

motor. The rotor has alternate N and S permanent magnet s. 

The Hall sensors are embedded into the stationary part of 

the motor. Here hall sensors are connected with hall sensor 

magnet to detect the position of rotor. In BLDC motors the 

phase windings are distributed in trapezoidal fashion in 

order to generate the trapezoidal waveform. The 

commutation technique generally used is trapezoidal 

commutation where only two phases will be conducting at 

any given point of time. 

C. Battery and Voltage Regulator 

1) Battery 

 
Fig. 5: Battery 

In this project we are using Lead Acid Batteries. There are 

4 LA batteries of 12V each and 24A, Lead acid batteries. 

Despite having a very low energy-to-weight ratio and a low 

energy-to-volume ratio, their ability to supply high surge 

currents means that the cells maintain a relatively large 

power-to-weight ratio. These features, along with their low 

cost, make them attractive for use in motor vehicles to 

provide the high current required by automobile starter 

motors. Batteries use a chemical reaction to do work on 

charge and produce a voltage between their output 

terminals.  

2) Voltage Regulator 

A motor controller is an important element of the solar hybrid 

bicycle or can be called as the brain of the vehicle. It controls 

the amount of power supplied to the hub motor and also to the 

lights and horn if required. The motor controller performs the 

function of conversion of the DC voltage from battery to an 

alternating voltage with variable amplitude and frequency 

that drive the hub motor at different speeds. It basically 

consists of MOSFET transistors and small microprocessor 

that vary from detecting any malfunctions with the motor hall 

sensors, the throttle, to protect functions against excessive 

current and under-voltage. 

 
Fig. 6: Voltage Regulator 

D. Throttle and Controller 

This solar electric bicycle thumb throttle is easy to use and 

great for those that want to keep their original handlebar grip. 

Typically, the thumb throttle is used on bikes that have a twist 

gear changing system. That said it comes down to personal 

choice as the thumb throttle can also be used on a bike that 

has a thumb gear changing system. A "Thumb Throttle" refers 

to a method of controlling the speed of an engine or motor. 

 
Fig. 7: Throttle and Controller 

A thumb throttle is located on the right side of the 

handle bar and is a small lever on under side of the handle 

bar that is operated by pushing inwards with your 

thumb.When you push your thumb in you are increasing the 

engine speed (going faster). When you bring your thumb 

back towards you (or let go of the throttle and let the springs 

return it), it slows the engine down. 
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V. CONCLUSION 

The concept of the project is providing ease to the rider while 

riding a bicycle and also to conserve energy by all possible 

means. When the solar electric bicycle is kept under sunlight 

then the solar rays charge the battery through the solar panel 

placed above the carrier of the bicycle. The battery powers an 

electric motor in the back wheel. It also lowers the resistance 

in pedaling to make it easier to go up hills. 

Solar assisted bicycle is modification of existing 

bicycle and driven by solar energy.  It is suitable for both city 

and country roads, that are made of cement, asphalt, or mud. 

This bicycle is cheaper, simpler in construction & can be 

widely used for short distance travelling especially by school 

children, college students, office goers, villagers, postmen 

etc. It is very much suitable for young, aged, handicap people 

and caters the need of economically poor class of society. It 

can be operated throughout the year free of cost. The most 

important feature of this bicycle is that it does not consume 

valuable fossil fuels thereby saving crores of foreign 

currencies. It is eco-friendly & pollution free, as it does not 

have any emissions. 
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