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  To emphasize the benefits and significance of e-bikes, it is conducted a detailed anaysis, comparing them to traditional 

bicycles and automobiles using common characteristics such as cost-effectiveness, power efficiency, leisure service, easy 

accessibility, environmental consequences, and so on. The data shown that e-bikes are the most efficient mode of transportation 

in a variety of situations.ground than any other mode of transportation, particularly for short-distance and intra-city 

commuting. In terms of e-bikes in theory it is gone over the components used in e-bikes, how they work, and how important they 

are in terms of efficiency. In terms of energy consumption and distribution (motor capacity), performance quality (component 

types, etc.)characteristics, and other technical elements in comparison. A short survey was done to better understand the 

situation on the ground. 
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1. INTRODUCTION 

An electric bike, otherwise called as an E-bicycle, is a 

bike with an incorporated electric engine that can be 

utilized for impetus.Numerous sorts of E-bicycles are 

accessible around the world, from E-bicycles that just 

have a little engine to help the rider's pedal-power(i.e., 

sells) to more impressive E-bicycles which tend nearer to 

be sulked style usefulness: all, nonetheless, hold the 

capacity tobe accelerated by the rider and are accordingly 

not electric cruisers.E-bicycles utilize battery-powereand 

the lighter ones can venture out dependent upon 25 to 32 

km/h, dependent upon neighborhoodregulations, where 

the more powerful assortments can frequently do more 

than 45 km/h. In certain business sectors, for example, 

Germany as of2013, they are acquiring in prevalence and 

removing some piece of the pie from traditional bikes, 

while in others, like Chinastarting around 2010, they are 

supplanting petroleum product fueled mopeds and little 

cruisers.To emphasise the advantages and relevance of 

Ebikes, we conducted a detailed examination, comparing 

them to traditional bicycles and automobiles using 

common aspects such as cost effectiveness, power 

efficiency, leisure service, easy accessibility, and 

environmental consequences, among others. The data 

show that ebikes are the most efficient mode of 

transportation on a variety of levels, particularly for short 

distance and inner city trips. We introduced details about 

the components used in ebikes, how they work, their 

importance in terms of effectiveness in terms of power 

consumption and energy dispatching (motor capacity), 

quality of performance (types of components and 

features), and other comparative technical aspects in 

theoretical details on Ebikes.A short poll was done to 

gain a better understanding of people's awareness of 
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ebikes, their reactions to the product, and our 

expectations for its development and popularity in 

Sweden based on their findings. Because standards differ 

from country to country, we learned that pedals for the 

United States may not be pedals for Sweden. A pedal 

must have a motor capacity of up to 250 W and must stop 

the motor when the speed exceeds 25 km/h, according to 

European classification standards.  

2. DESIGN OF HYBRID BICYCLE 

2.1 MOTOR 

Most electric vehicles (cars, bicycles, and wheelchairs) 

rely on onboard batteries and a single, relatively 

powerful motor.Two or four wheels are powered by a 

standard electric motor. 

 

Figure 1: Electric Motor 

 

TABLE 1 Electric motor 

characteristics 

1 Model MY 1016 

2 Standard 250W 24V/36V 

3 No-load currency/A ≤1.6/1.2 

4 No-load rate speed /rpm 3350 

 

2.2CONTROLLER 

This controller was created for the bicycle 24V electric 

bicycle motor. A DC motor controller's primary function 

is to read the throttle setting and adjust the current 

supplied to the motor on a regular basis. This is 

accomplished through the use of a technique known as 

pulse-width modulation, or PWM (more on this later). 

 

 

 

Figure 2: Controller 

Low voltage disconnects.Monitor the battery voltage 

and turn off the motor if it falls below a certain level. This 

protects the battery from over-discharge.Cutoff for 

overheating. Monitor the temperature of the FET power 

transistors and turn off the motor if they get too hot. This 

protects the FET power transistorsovercurrent protection. 

Reduce the current to the motor if it is receiving too much 

current, this protects both the motor and the FET power 

transistors.When the brake is applied, the motor is turned 

off. This is a safety feature in which the brakes take 

precedence over the throttle. 

 
Figure 3: Controller Connection 

2.3 BATTERY 

Lead-acid batteries for E-bikes are typically "sealed lead 

acid" or SLA batteries. SLAs are delivered in a hard 

plastic case and can be turned in any direction without 

leaking acid. As a result, they are suitable for use with 

E-bikes. Wet cell lead-acid batteries, like many car 

batteries, leak dangerous acid when turned on their side 

or upside down, making them unsuitable for use on an 

electric bicycle, which is far more likely to be knocked 
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over than on a car. For electric bicycle use, remember to 

use SLAs rather than wet-celllead-acid batteries. 

 

 
Figure 4: Battery 

 

Lead acid batteries are significantly larger and heavier 

than lithium batteries, limiting their use on e-bikes. They 

almost never come with E-bike-specific mounting 

hardware, so they usually have to go in a bag on the back 

rack or in panniers on either side of the rear wheel. 

Mounting them too high on the rack is also a bad idea 

because it will affect handling. In general, you want to 

mount your batteries as low as possible to keep the 

e-center bikes of gravity as low as possible to the ground. 

This will significantly improve the handling of your 

e-bike. 

2.4ADVANTAGES OF LEAD-ACID BATTERIES 

FORE-BIKES 

The most significant advantage of lead-acid batteries is 

their low cost. Lead-acid batteries can be purchased from 

a variety of online and local retailers. Buying SLAs 

locally saves money on shipping and makes them even 

more affordable. They are widely available in hardware 

and electronics stores. Radioshack also sells them, though 

for a higher price.Another benefit of lead-acid batteries is 

their high-power output capacity. Lithium batteries do 

not like to be subjected to excessive current. SLAs, on the 

other hand, can deliver enormous amounts of current. 

SLAs may be a good option if you are planning a very 

high-power electric bicycle. 

 

2.4.1ACCELERATOR 

There are numerous types of electric bicycles, each 

with its own method of activating the electric assist. It can 

go over the various throttle types (twist grip, thumb, and 

push-button), pedal-assist types (torque sensor and 

cadence sensor), and which model is best for you. 

 

Figure 5: Throttle Accelerator 

2.4.2THROTTLE MODE 

 

The throttle mode is like that of a motorcycle or 

scooter. When you press the throttle, the motor provides 

power and propels you and the bike forward.With a 

throttle, you can pedal or simply kick back and enjoy a 

"free" ride! Most throttles, like a volume dial, can be 

fine-tuned between low and full power.The throttle 

feature is found on a large number of e-bikes in the 

United States. In some countries, throttle electric bicycles 

are not permitted; only pedal assist is permitted. 

Details: - 

- Can be used in 12v, 24v, 36v, 48v, 60v Electric Bicycle 

- Three-pin male connector 

- RED positive (5v) Black ground (0v) Green output 

signal wire (0 - 5 v) 

- A linear type of hall sensor 

- Variable flux density permanent magnet 

 

3.CHAIN DRIVE MOTORS 

Power transmission options include chain drives, gear 

drives, and belt drive systems. Each has advantages and 

disadvantages in comparison to the other. The following 

are the benefits of chain drive systems: 

 

Figure 6: Chain Drive 
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The distance between the shaft centers is relatively 

unrestricted. Whereas gear drive center-to-center 

distances are limited to specific dimensions for a given set 

of gears, center distances between two chained sprockets 

can vary from 50% to 300% or more of their pitch 

diameters.Chain drives are relatively simple to set up. 

Assembly tolerances are less stringent than those for gear 

drives. Chain drives are a better option for inexperienced 

builders who only need a few machine tools. 

 

In comparison to gear drive systems, chain drives can be 

easily redesigned and reconfigured. Under shock loading 

conditions, chains outperform gears. 

 

Chain drives distribute operating loads across many 

teeth, whereas gear drives concentrate operating loads on 

one or two teeth. 

Because chain drives do not require tension on the slack 

side, bearing loading is reduced. Chain drives take up less 

space than pulleys and belts for the same loading and 

speed conditions. 

3.1 FREEWHEEL 

A bicycle's freewheel mechanism allows the rear wheel to 

turn faster than the pedals. A simple ride on a bicycle 

with no freewheel could be exhausting because one could 

never stop pumping the pedals. Going downhill would 

be dangerous because the pedals would turn on their 

own, faster than anyone could keep up with them. 

 

 

Figure 7: Freewheel 

Bicycle Power Train: A simple bicycle's power train 

consists of a pair of pedals, two sprockets, and a chain. 

The pedals are attached to one sprocket — the front 

sprocket, which is attached to the bike beneath the seat. 

The second sprocket is connected to the rear wheel hub. 

The chain is the link between the two sprockets. The front 

sprocket turns when you turn the pedals. The chain 

transmits that rotation to the rear sprocket, which turns 

the rear wheel and propels the bicycle forward. The faster 

you turn the pedals, the faster the rear wheel moves, and 

thus the bike moves. 

 

The entire mechanism is known as the ratchet and pawl 

mechanism. 

3.1 MOTOR MOUNTINGBRACKET 

The mounting bracket is to be holding the motor to the 

bicycle frame that holds with nut and bolts with 

clamps.Mounting Brackets are used to connect items that 

are usually at a right angle to each other. The bracket can 

be threaded or non-threaded, hinged, or a mounting 

block, and it can be made of aluminum, brass, nylon, 

polypropylene, or steel. 

 

 
Figure 8: Mounting Bracket 

 

3.2 FORK CUPS ARRANGEMENT 

The part of a bicycle that holds the front wheel is known 

as the fork. A fork is typically made up of two blades 

joined at the top by a fork crown. A steered tube connects 

the fork to the bicycle and the handlebars above the 

crown, allowing the user to steer the bicycle. The fork's 

steerable tube connects to the frame via headset bearings 

mounted in the head tube. Dropouts at the bottom of the 

fork keep the wheel in place. The axle is usually bolted to 

the fork, or a skewer is passed through a hollow axle, 

clamping the axle to the fork. 
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4 . BICYCLE ACCESSORIES ANDPAINTING 

 

5. PAINTING 

The vehicle has been painted to protect the metal sheet 

from corrosion caused by atmospheric influences such as 

moisture, air, and so on. 

STEP 1: A rough finish was applied to the surface using a 

hand surface grinding machine. 

STEP 2: It was then coated with zinc oxide to protect it 

from corrosion and to provide a proper surface for 

painting. 

STEP 3: It was allowed to dry in the sun for at least 12 

hours. 

STEP 4: To avoid an uneven surface finish, a layer 

ofputty was applied to the body. 

It also has good corners and fills the gaps left by welding. 

It was then exposed to sunlight for another 12 hours to 

dry. 

 

 
Figure 9: Painted Bicycle 

7.  RESULTS 

Finally, the fabrication of the E-Bicycle has been 

completed, and the vehicle's appearance is like that of a 

bicycle. The fabrication took about 45 days, and this 

electrical bicycle can carry a single person up to 18 

kilometers on a single charge. 

 

 

Figure 10: Final Product 

 

8.CONCLUSIONS 

 This paper describes an electronic converter that uses 

two power sources connected by two DC-DC converters 

and could be used in electric bicycles or other vehicles 

without internal combustion engines. 

 The proposed system supplies the traction system with 

a set of batteries and a bank of supercapacitors in its basic 

topology, but it is also designed to replace the batteries 

with fuel cells. The design of the proposed system is also 

the first step in researching solutions and systems for 

charging electric vehicles in remote locations or when 

infinite power networks are not available. In this case, 

fuel cells can be used to store energy and recharge the 

batteries of these self-driving vehicles. 

 The experimental and simulation results show that the 

proposed system performs well in difficult situations 

such as high loads while avoiding deep discharges of the 

batteries. Furthermore, it is possible to tailor the 

algorithm to the course profile and maximize energy 

recovery. It is also important to note that running the 

DC-DC converter as a buck or boost converter does not 

cause any changes in the system dynamics, as the vehicle 

speed remains constant. 

 The implemented power circuitwill be analyzed 

further in the future work, considering the amount of 

energy stored per unit of weight in the storage systems 

available and useful to these types of small vehicles. With 

the increasing consumption of natural resources such as 

petrol and diesel, it is necessary to shift our focus to 

alternate resources such as electric bikes and others in 
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order to identify new modes of transportation. An 

electric bike is a modification of an existing cycle that 

uses electric energy as well as solar energy if solar panels 

are provided, resulting in an increase in energy 

production. Electric bikes are less expensive and more 

accessible to everyone because they use less energy. It is 

suitable for shorter distances. 
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