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Abstract— The supply of electricity through non renewable 

energy sources is already a problem so now-a-days the focus 

is mainly on generation of electricity through renewable 

energy sources. In this project the electrical energy is 

generated using solar cell and dynamo and then the generated 

energy is used to drive a BLDC motor which in turn is utilized 

to run the electric vehicle. This vehicle can also be charged 

through conventional electric chargers in case of emergency. 

In this way it will help the handicap person as a means of 

transportation and at the same time it will be helpful in 

reducing the use of non-renewable energy sources as the 

project is mainly focusing on the use of renewable energy 

source. 
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I. INTRODUCTION 

Presently the Electric vehicles which are available are not 

self-charging so it has to be charged through electricity which 

is very costly and limited too. So it is a need of today’s world 

to replace the use of non-renewable energy with the 

renewable energy like wind, solar, tidal etc. As it is freely 

available and can be used if proper arrangements are made to 

use it. In this electric tricycle, solar power is used as energy 

supplier as it is the only source which can be easily used in 

this type of vehicle. 

It is also making use of dynamo to convert 

mechanical power of pedaling system into electrical power so 

that when electric power from battery is not available at that 

time, the battery can be charged via dynamo through 

mechanical pedaling. In case of emergency the battery can be 

charged using conventional battery chargers so this project 

can use the conventional electric supply via MSEB, solar 

energy and dynamo. The generated energy can also be used 

to run the auxiliaries like horn, light, mobile charging etc 

             In India, people are having lot of choices available 

for transportation like automobiles, scooter, car etc but such 

vehicles can be used by only upper class people and not by 

the poor one.70% of the Indian population lives in rural area 

so most of the people in India is still using bicycles as a means 

transport so to help them similar vehicle which is designed in 

this project for the handicap people can be designed for 

normal people in a very low cost which is very convenient 

and reliable too  

Variety of electric vehicles are already available but 

the vehicle made in this project is different from the electric 

vehicles available in respect that it is making use of electricity 

via three mediums mentioned above.  

  In this project, in phase 1 electrical energy is 

converted into mechanical energy   and in Phase 2 mechanical 

energy is converted into electrical energy through dynamo 

and with that solar energy received is stored in the battery via 

semiconductor mechanics is also utilized to run the motor.  

E-bikes use rechargeable batteries and the lighter 

varieties can travel up to 25 to 32 km/hr (16 to 20 mph), 

depending on the laws of the countries in which they are sold, 

while the more high-powered varieties can often do in excess 

of 45 km/hr (28 mph).  

II. BLOCK DIAGRAM DESCRIPTION AND WORKING 

 
Fig. 1: Block diagram showing the working of the model 

A. Bldc Motor: 

 
Fig. 2: BLDC Motor 

A brushless DC motor is a permanent magnet 

synchronous electric motor which is driven by direct current 

electricity and it accomplishes by the use of electronically 

controlled commutation system 

B. Dyanamo: 

 
Fig. 3: Dynamo 
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 A dynamo is a simple generator that is used to 

convert mechanical energy into electrical energy with the 

help of magnet. It consists of powerful magnet and poles 

under which the coils are allowed to rotate. The rotating coils 

cuts the lines of magnetic force, thereby inducing current in 

the wire. The mechanical energy produced by the rotation is 

converted into electrical current in the coil with the use of 

commutators .  

 In electric bicycle system we use a dynamo for the 

generation of electric power. Here in electric bicycle the 

rotation of dynamo is proportional to the rotation of back 

wheel. The collection of current is done with the help of 

commutators. Dynamo is making use of rotating coil which 

converts mechanical rotation into an electric current through 

Faradays law of induction.  

C. Rechargeable Battery: 

 
Fig. 4: Rechargeable Battery 

Batteries are the components that store electrical 

energy, allowing the motor of the vehicle to run. 

D. Photovoltaic Arrays: 

As a measure of renewable green power, energy conservation 

and demand-side management the new efficient Photovoltaic 

Solar Cells (PVSCs) has emerged. Initial Cost of  PVSCs is 

high as the electrical system powered by solar arrays requires 

special design considerations due to varying nature of the 

solar power generated resulting from unpredictable and 

sudden changes in weather conditions which change the solar 

irradiation level as well as the cell operating temperature 

because of which it is not yet as widely used as the electrical 

energy through the utility grid since its cheaper than the 

PVSCs  but PVSCs are extensively used in remote and 

isolated areas where  utility power is not available or is too 

expensive to transport. 

 With the development made in this sector, the above 

drawbacks of PVSCs can be reduced and considering that its 

maintenance cost is less, it should be used widely to cope of 

with the ever increasing demand for electricity. 

 In this project the PV Arrays are replacing the Direct 

Current Source. In case of PV Array the complete voltage is 

usually not transferred to the load or circuit connected to it 

since there are so many types of losses involved. For this 

purpose mostly boost converter is used in series with PV 

Arrays. One PV Cell produces 0.6V so to get desired 

configuration, multiple cells are connected in series and 

parallel.  

E. Pic16f72 Microcontroller: 

The PIC16F72 controller is used to control the electric 

bicycle system. In this electric bicycle system some 

components are installed such as brushless dc motor, PIC 

controller, battery and dynamo, so here it is required to 

control the different component of electric bicycle system. 

 
Fig. 5: PIC 16F72 

          It performs different functions such as under voltage 

protection, over current protection, control power supply, 

also to drive and control the Brushless dc motor. There are 

different signal were transmitted to pin of PIC controller to 

drive and control brushless dc motor, such as current 

detection signal, motor speed control signal, capacity 

detection system. In this PIC16F72 controller has 28 pins, 22 

I/O pins that are use configurable on a pin-to-pin basis. There 

are 35 number of instruction in this PIC controller. 

F. Throttle: 

The throttle is used to control the speed of vehicle and 

mechanical conventional break is used to stop the vehicle. 

III. CONNECTION AND WORKING 

In the block diagram shown in figure 1, the working of the 

project is explained. Firstly the Hub motor was fit on to the 

rim using spokes. The fabrication is carried out keeping in 

mind the maximum/minimum load. Edge grinding to provide 

smoother surface finishing. To join the tubes to form a stable 

chassis welding is done. All the fabricated parts were 

assembled. The controller is powered by batteries which are 

placed in the control box. Controller connects the main 

electrical components: the throttle and electric brake 

assembly and also the Hub motor. The throttle sends signal to 

the controller and based on these signals the controller sends 

output to the hub motor.  

For running the motor the electrical energy can be 

taken from conventional energy source i.e. wall chargers to 

charge the battery or it can be taken from battery charged 

using dynamo or using solar panel. But for using the solar 

panel another set of battery is used since the charging and 

discharging of battery cannot be done simultaneously. So one 

set is used to store the electrical energy while the vehicle is 

running. The mechanical pedaling system connected to 

dynamo is used to rotate the dynamo which in turn will store 

energy in battery. Another set of battery is used to supply 

energy to the motor which in turn responsible for the motion 

of vehicle. The controller is used to control various activities 

taking place inside motor like start, stop, speed control etc. 
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IV. HARDWARE MODEL, COSTING AND RATINGS 

 
Fig. 6: Hardware Model 

Sr. 

No 
Components 

Cost 

(Rs) 
Quantity 

Amount 

In Rs. 

1 Dry cell battery 1500 2 3000/- 

2 Controller 800 1 800/- 

3 BLDC motor 4050 1 4050/- 

4 Dynamo 3900 1 3900/- 

5 Throttle 300 1 300/- 

6 Wall charger 800 1 800/- 

7 Mechanical pedal 200 1 200/- 

8 
Handicapped 

bicycle 
2200 1 2200/- 

Table 1: Costing of various equipment 

A. RATINGS FOR 40 AND 75 KG LOAD: 

Sr. 

No 
Components Ratings For 40 Kg. 

1. 
Rechargeable  

Battery 
24 Volt,8 Amp Hrs. 

2. Controller Input 5Volt 

3. BLDC Motor 
24 V, 16.5 A Rated Current 

300W,3000 Rpm 

4. Dynamo 75 Watt 

5. Throttle 24 Volt(Approx.) 

7. Mechanical Pedal - 

8. 
Handicapped 

Tricycle 
- 

Table 3: Ratings for 75 kg load 

V. CONCLUSION 

As we are facing lot of problems related to supply of 

electricity so to provide a good alternative and to provide a 

smart and reliable vehicle for the handicap person. In this 

project an electric vehicle is designed which is useful for both 

the purpose. If proper arrangements and equipments are 

connected then electricity which was consumed from 

conventional supply, can be taken or replaced by renewable 

energy source i.e. solar energy or dynamo via battery. 
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