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Abstract: The pollution due to automobiles is increasing day by day hence the pollution level at cities and urban areas are 

at dangerous levels due to use of automobiles. The use of electric vehicles for short distance travelling will help to reduce 

the pollution to some extent. The electric bicycle takes more time for recharging the battery this is not feasible one this is 

the main disadvantage of existing electric bicycle. In this project our attempt is to eliminate or reducing dependency on 

recharging from main supply by introducing a self-recharging mechanism. Here we introducing an electric bicycle having 

three way charging mechanism. This electric bicycle uses dc generator for generating power while running, uses solar 

panel when bicycle is at rest and a charger that operates from main power supply for charging the battery. This electric 

bicycle uses 24V 250W brushless direct current (BLDC) hub motor and Lithium ion (Li-ion) battery. The use of BLDC 

hub motor in the bicycle that avoids the complexity and losses while using the permanent magnet direct current (PMDC) 

motor. The Li-ion battery replaces the sealed maintenance free (SMF) battery which is used in existing electric bicycles. Li 

-ion batteries are having more advantages as compared to SMF 

 

Keywords: Brushless direct current motor, Lithium ion battery, Permanent magnet direct current motor, sealed 

maintenance free battery 

 

1. INTRODUCTION 
The existing electric bicycles are equipped with rectifier for charging the battery that works on the main supply. When 

the battery is charging from the main supply then the bicycle cannot be used and it needs main power supply at all time during 

charging. Our attempt in this project is to add other recharging mechanism which can be used for reducing the dependency over 

the main supply for recharging the battery. The recharging mechanism uses a solar panel or a DC generator .The solar panel used 

for charging the battery when the bicycle is at rest and proper sunlight is available. This helps in reducing mains power 

consumption.  

The use of DC generator is for recharging the battery while riding is possible only when bicycle is not operated by 

motor. The DC generator designed and placed such that it does not generate noticeable stress on pedal of the bicycle while riding 

the bicycle. The output from these sources is not constant at all-time hence it cannot be used for recharging the battery. Constant 

output voltage can be obtained by using a DC-DC converter. A rectifier is also provided for recharging the battery by using main 

supply when the other two sources are not become capable of recharging the battery.  

A 250W BLDC hub motor is used for running the bicycle it is powered by using 36V 12Ah battery. Rider can make 

choice that the bicycle is completely driven by the motor or not. Bicycle speed is varied by using throttle the maximum speed of 

20km/hour. For placing the BLDC hub motor with wheel in the bicycle we have done some alteration in the bicycle. The BLDC 

hub motor is fitted with wheel that placed in the front side. Front side is chosen for placing Motor driven wheel is for connecting 

the DC generator to the back wheel of the bicycle. The protection of battery is another important factor for ensuring the safety for 

rider from battery explosion and for improving the battery life.  

 

2. Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Block Diagram of the DESIGN A SMART E-BICYCLE WITH THREE WAY CHARGING MECHANISUM  
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2.1 HARDWARE DESCRIPTION  
In this project there are three charging sources for charging the battery of bicycle which are listed below.  

1. Solar panel  

2. Dc generator  

3. MSEB supply  

 

Solar panel is connected to the charge controller because the solar panel output is not constant it changes accordance to 

the solar radiation, hence charge controller provide constant voltage. The output of the charge controller is connected to the 

selector switch switch. Dc generator which produce electrical energy whose output is connected to the selector switch. Next 

supply is the MSEB supply which is in ac is converted into dc with the help of rectifier and filter unit whose output is also 

connected to the sector switch.  

Now the selector switch selects the out of three sources, this selection is totally depending upon the user. Fig. 4.1 shows 

block diagram of electric bicycle of three way charging. User selects the any one supply out of three for charging the battery as 

per his requirement.  

The output of sector switch is connected to the battery protection circuit where the battery is protected from the 

overcharging. The output of battery is connected to the motor controller.  

The throttle is connected to the motor controller for adjusting the speed of motor. The output of the controller is 

connected to the motor for controlling the motor.  

3. Charging Mechanism 

 This is a bicycle with three way charging source. There are different charging mechanisms which are listed below. 

1. Solar energy 

2. Dc generator 

3. MSEB supply   

When the solar radiation fall on the solar panel the electrical energy is obtained this generating voltage is not constant is 

not is changes accordance to the solar radiation hence the charge controller is connected to the solar panel to provide constant 

voltage. Second source of battery charging is the dc generator which converts the mechanical energy into electrical energy. This 

generator is placed on the front/rear wheel of bicycle. 

Now the third source of charging is the MSEB supply this ac source isconverted into the dc using the rectifier and the 

filter unit to charge the battery. Now all the output of the charging sources is connected to the selector switch which will select 

any one charging source out of three to charge the battery. Battery protection circuit is used to avoid the overcharging of the 

battery.  

 

3.1 ADVANTAGES 
1) It is suitable for both city and country roads, that are made of cement, as phalt, or mud.  

2) It can be operated free of cost because it is self-charging bicycle.  

3) This bicycle is that it does not consume valuable fossil fuels thereby saving of foreign currencies.  

4) It is eco-friendly, economical & pollution free, as it does not have any emissions.  

5) Moreover it is noiseless and can be recharged with the AC adapter in case of emergency or cloudy weather. It can be 

driven by manual paddling in case of any problem with the electric driving system.  

 

4. CONCLUSION 

Self-charging electric bicycle is modification of existing electric bicycle. 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 peoples. It can be operated free of cost. This bicycle is that it does not consume valuable fossil fuels thereby saving cores of 

foreign currencies. It is eco-friendly, economical & pollution free, as it does not have any emissions. Moreover it is noiseless and 

can be recharged with the AC adapter in case of emergency or cloudy weather. It can be driven by manual paddling in case of any 

problem with the electric driving system.  

If we compare the electric bicycle with our normal bike whose average is 50km/ liter. The petrol rate is 76Rs. / liter, 

means 76 Rs. required for travelling the 50km. But MSEB rate of per unit is 7Rs. and we required only half unit for charging the 

battery means we require only 3.5 Rs. For charging the battery and bicycle run up to 34 km for this battery.  

Hence the electric bicycle is more economical as compare to normal vehicle.  
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