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Abstract—In this time and age where the demand for a clean, 

efficient and comfortable mode of transportation is High ,an E-bike 

would be just what needed , the problem is the existing E-bike is 

their lack of range and their tendency to go off balance the solution 

these predicaments is achieved by the addition of regeneration and 

self-balancing unit along with motoring unit to the cycle ,this paper 

provides information regarding the steps involved in the fabrication 

of E-bike with electrical regeneration and self-balancing using the 

steering angle control unit ,microcontroller and optocoupler based 

switching unit boost convent unit ,microcontroller and rotary 

encoder based speed sensing unit ,accelerometer and 

microcontroller based turn angle sensing unit and potentiometer 

and microcontroller based turn angle sensing unit are some of 

areas where deeper analyze. 
Keywords— E-bike, battery, transmission, electric, braking. 

 

I. INTRODUCTION 

Imagine a vehicle that is simple and fun like a bicycle, but 

doesn't make you sweat just looking  a vehicle that will get 

you across town quicker than a car, but uses less energy on a 

150 mile ride than a 5 minute hot shower. Imagine a vehicle 

that is on a human scale: lightweight, and convenient. You've 

been dreaming of an electric bicycle. The electric bicycles 

that we stock are designed to complement your pedaling, not 

replace it. A good electric bicycle starts with a torque sensor 

that measures how hard you push on the pedals. You set a 

power level-free low assistance to high-and your electric 

assist bicycle gives you power in proportion to your pedaling 

allowing you to ride farther, faster, and with greater ease an 

Torque-sensed pedal assist has been described by customers 

as "like magic." a        Introduction "superman (or wonder 

woman) sensation." as well as "the best anti-depressant ever 

invented. "Doing more with less and living better for it. This 

sums up well the beauty of the E-bike as well as being the 

best description of a good electric drive system. A motor that 

uses less power but gives lots of consistent torque for hill 

climbing is doing more with less, and that's a good thing. 

Don't be fooled by advertisements for 500 watt or 1000 watt 

motors. A quality electric system will be more efficient, 

transforming less power (as little as 250 watts) into "climb up 

a wall" torque. Don't believe us? Come try one of our quality 

E-bikes and you'll know on your first test ride why less is 

more We believe in high-quality electric bicycles, and that is 

very different from high-end electric bicycles. High-quality 

bicycles are built with care, precision, and top-notch 

materials. High-end bicycles are built to be exclusive and 

expensive. High-quality bicycles are envisioned for daily use, 

and carry a strong warranty to prove their merit. High-end 

bicycles are meant to be talked about more than used. Yes, 

high-quality electric bicycles may seem high-end at first 

when only judged by a price tag in the context of cheaper 

alternatives. But consider your expectations of a reliable, 

capable electric bicycle backed by professional service. and 

choosing high-quality will begin to appear exceedingly 

prudent At The New Wheel our commitment to service 

begins before you pick up your bike, when we build your bike 

to meticulously high standards. We include 6 months of 

service to help you dial in your bicycle. and we offer 

innovative Service Plans so that we can work together to keep 

your e-bike in tip-top shape Needless to say, we stand behind 

you for all warranty claims, and will be there for you if 

replacement parts are needed. Our experience tells us that 

service is what matters most and that's why it is the most 

important thing we do 

II. COMPONENTS OF ELECTRIC BICYCLE 

The electric bicycle has the following components, 

A. BLDC motor 

An electronically commutated motor (ECM or EC motor) or 

synchronous DC motor, is a synchronous motor using a direct 

current (DC) electric power supply. It uses an electronic 

controller to switch DC currents to the motor windings 

producing magnetic fields which effectively rotate in space 

and which the permanent magnet rotor follows. The 

controller adjusts the phase and amplitude of the DC current 

pulses to control the speed and torque of the motor. This 

control system is an alternative to the mechanical commutator 

(brushes) used in many conventional electric motors 
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The specfication are, 

 

Voltage = -24v 

Current = -10.4 amp 

Power = -250w 

RPM = -300rpm 

 

 

 

 

B. Battery, 

The lead–acid battery consists of two electrodes submerged in 
an electrolyte of sulfuric acid. The positive electrode is made 
of grains of metallic lead oxide, while the negative electrode 
is attached to a grid of metallic lead. Lead–acid batteries are 
classified into two types: flooded and valve-regulated. They 
are used in back-up power supplies for alarm and smaller 
computer systems (particularly in uninterruptible power 
supplies; UPS) and for electric scooters, electric wheelchairs, 
electrified bicycles, marine applications, battery electric 
vehicles or micro hybrid vehicles, and motorcycles. 

 

Fig 2. BATTERY 

The specification of battery are as follow : 

 

Battery type = -lead acid 
Rating = 2*12v, 7amp/hr 

c. speed controller, 

BLDC motor control requires knowledge of the rotor position 
and mechanism to commutate the motor. For closed-loop 
speed control there are two additional 
requirements, measurement of the motor speed and/or motor 
current and PWM signal to control the motor speed and 
power. Speed of a brushless dc motor can be controlled 
by controlling the input dc voltage / current. The higher the 
voltage more is the speed. Many different control algorithms 
have been used to provide control of BLDC motors. The 
motor voltage is controlled using a power transistor operating 
as a linear voltage 

 
Fig.3.speed controller 

 

Speed controller circuit, 

 
Fig.4.speed controller circuit 

d. Frame of cycle, 
 It is main for a rider. a support The frame is an  core  structure 

of a rider , it provides place components & biker  

III. WORKING SYSTEM OF THE E-BIKE 

 

Generally speaking, e-bikes are bicycles with a battery-

powered “assist” that comes via pedaling and, in some cases, 

a throttle. When you push the pedals on a pedal-assist e-bike, 

a small motor engages and gives you a boost, so you can zip 

up hills and cruise over tough terrain without gassing 

yourself. Also called “pedeless,” they feel just like 

conventional bikes—but better, says Ed Benjamin, senior 

managing director at the consulting firm e-Cycle Electric. 

“You control your speed with your feet, like with a regular 

bike,” he says. “You just feel really powerful and accelerate 

easily.” In addition to the pedal-assist feature, some e-bikes 

come with a throttle that engages the motor with the press of 

a button. These belong to a separate class of e-bike that, 

obviously, doesn’t offer a pure cycling experience; they’re 

also illegal in some municipalities. Interestingly, Benjamin 

says, people who aren’t already “cyclists” tend to gravitate 

toward throttle bikes at first, but then turn around and choose 

a pedal-assist for their next purchase. An electric scooter will 

offer the same mileage as a petrol scooter at 15% of the cost 

of one litre of fuel. So, in the electric bike vs petrol bike 

debate, EVs take the win as they're more economical over the 

long-term. BLDC motor works on the principle similar to that 

of a Brushed DC motor. The Lorentz force law which states 

that whenever a current carrying conductor placed in a 

magnetic field it experiences a force. As a consequence of 

reaction force, the magnet will experience an equal and 

opposite force. Speed of a brushless dc motor can be 

controlled by controlling the input dc voltage / current. The 

higher the voltage more is the speed. Many different control 

algorithms have been used to provide control of BLDC 
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motors. The motor voltage is controlled using a power 

transistor operating as a linear voltage regulator. 

 

 
 

Fig.5.Block of Electric Bicycle 

 

 

IV. MATHEMATICAL CALCULATIONS &RESULT  

As the BLDC motor is being used with 250watt power and 
300rpm with 24volts and current rating of 10.4 amps motor 
can be reaching a peak current during starting equal to 12 
amps 

P=2*3.14*N*T/60 

250=2*3.14*300*T/60 

T=7.96 Nm of Torque is Generated 

CONCLUSION 

Over-standard electric bike provides an low-cost and 

convenient form of private mobility and is thus an attractive 

alternative to public transit or regular bicycling. 70% users 

had switched from public transport and bicycle. E-

bikes allow you to get to your destination faster than a regular 

bike. E-bikes are not more dangerous than regular bikes. 

They just have different risks. E-bikes tend to be safer than 

regular bikes because you can accelerate to get out of the way 

faster, and travel at higher speeds, keeping up with traffic. 

During peak hours in congested cities, e-bikes can provide a 

faster, cheaper way from A to B versus sitting in a cab or car 

in traffic. As urban areas grow ever denser, space will be at a 

premium – e-bikes take up less space, on the road, and to 

park. And the climate benefits of a cycling culture are 

undeniable. 
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