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Abstract

The two-wheeler sector is undergoing significant
technological transformation due to increasing
fuel prices, environmental concerns,
advancements in battery technology, and the
need for sustainable transportation. Electric two-
wheelers are emerging as an alternative to
conventional  petrol-powered  two-wheelers
because of their lower operating emissions,
reduced mechanical complexity, and potential
for lower running costs. Conventional two-
wheelers, however, continue to offer advantages
such as longer riding range, rapid refuelling,
established infrastructure, and widespread
market availability.

This review paper presents a comparative study
of electric and conventional two-wheelers with
reference to the manufacturing and automotive
engineering perspective of Kinetic India Pvt.
Ltd., Ahilyanagar. The study reviews the major
differences in powertrain, energy source,
performance,  maintenance, environmental
impact,  operating  cost, = manufacturing
requirements, and vehicle components. The
paper also discusses the role of production,
assembly, quality control, and technological
development in the transition towards electric
mobility. The review indicates that electric two-
wheelers have considerable potential for urban
transportation, while conventional two-wheelers
continue to remain suitable where long-distance
operation, quick refuelling, and established
service infrastructure are important.
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Manufacturing, Comparative Study.
1. Introduction

Two-wheelers are one of the most widely used
modes of personal transportation in India. Their
relatively low purchase cost, compact size, good
manoeuvrability, and suitability for congested urban
roads have contributed to their widespread adoption.
Traditionally, two-wheelers have been powered by
internal combustion engines using petrol as the
primary fuel. These vehicles use several mechanical
systems including the engine, clutch, transmission,
fuel system, exhaust system, cooling system, and
lubrication system.

In recent years, electric two-wheelers have gained
importance as part of the transition towards
sustainable transportation. An electric two-wheeler
generally consists of a battery pack, electric motor,
motor controller, battery-management system,
charger, and associated electrical and mechanical
components.

From an industrial manufacturing perspective, this
transition creates new requirements in production,
assembly, quality inspection, testing,
maintenance, and workforce skills. Automotive
organizations such as Kinetic India Pvt. Ltd. can
play an important role in understanding and adopting
these technological changes.

2. Objectives of the Study
The main objectives of this review paper are:
1. To study the basic construction and working
of electric two-wheelers.
2. To study the construction and working of
conventional petrol two-wheelers.
3. To compare electric and conventional two-
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wheelers.

4. To compare their powertrain
components and manufacturing
requirements.

5. To study differences in maintenance and
operating costs.

6. To examine their environmental impact.

7. To understand the relevance of electric
mobility to automotive manufacturing.

8. To study the role of production and
quality  control in  two-wheeler
manufacturing.

9. To identify the advantages and
limitations of electric two-wheelers.

10. To 1identify future opportunities for
electric vehicle manufacturing.

3. Overview of Kinetic India Pvt. Ltd.

Kinetic has a significant historical association
with the Indian two-wheeler industry. The
organization and its manufacturing ecosystem
provide a useful industrial context for studying
the evolution of two-wheeler technology.
From an automotive engineering perspective,
two-wheeler manufacturing involves several
important activities, including:

e  Sheet-metal component manufacturing

e Machining operations

e Welding and fabrication

¢ Component assembly

e Powertrain assembly

e Painting and finishing

¢ Quality inspection

e Functional testing

e Final vehicle assembly
The transition from conventional powertrains to
electric powertrains changes the nature of
several of these activities. For example,
conventional vehicles require manufacturing and
assembly of engines, fuel systems, exhaust
systems, clutches, and transmissions, whereas
electric vehicles require specialized
manufacturing and assembly of battery packs,
electric motors, controllers, wiring harnesses,
charging systems, and electronic control
systems.
Note: Company-specific production figures,
models, processes, and technical data should be
inserted only from verified company records or
your industrial-visit/training observations.

4. Electric Two-Wheeler
An electric two-wheeler is powered primarily by
electrical energy stored in a rechargeable

battery.

Major Components
1. Battery pack
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Electric motor

Motor controller

Battery Management System (BMS)
Charger

DC-DC converter
Throttle/control system
Wiring harness

9. Display/instrument cluster
10. Braking system

11. Suspension system

12. Frame and body

13. Wheels and tyres

PRI B WD

Working Principle

When the rider operates the accelerator, a signal is
sent to the electronic controller. The controller
regulates electrical power supplied from the battery
to the motor. The motor converts electrical energy
into mechanical rotational energy, which drives the
wheel.

The BMS monitors important battery parameters
such as voltage, current, temperature, and state of
charge. During charging, electrical energy is
supplied to the battery through the charging system.
Simplified Energy Flow

Electrical Supply — Charger — Battery —
Controller — Electric Motor — Wheel — Vehicle
Motion

5. Conventional Two-Wheeler

A conventional two-wheeler generally uses a petrol-
powered internal combustion engine.

Major Components

Exhaust system
Cooling system
Lubrication system
10. Battery

11. Starter system

12. Frame and body
13. Braking system
14. Suspension

15. Wheels and tyres

1. Internal combustion engine

2. Fuel tank

3. Carburettor/fuel-injection system
4. Clutch

5. Gearbox/transmission

6. Air filter

7.

8.

9.

Working Principle

Petrol is supplied from the fuel tank to the engine.
The engine burns the air-fuel mixture inside the
cylinder. The resulting combustion produces
pressure on the piston. The reciprocating motion of
the piston is converted into rotary motion through
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the connecting rod and crankshatft. Electric Two- Conventional

The rotational power is transmitted through the Parameter Wheeler Two-Wheeler

clutch and transmission system to the rear Widel

heel Charging . ety

wheel. . Developing available  fuel
infrastructure stations

Simplified Energy Flow . . . .
Service Electrical/electro Mechanical/engi
requirements nic expertise ne expertise

Petrol — Engine — Crankshaft — Clutch —
Gearbox — Final Drive — Wheel — Vehicle

Motion

6. Comparative Study

7. Comparison of Powertrain

Electric Powertrain
The electric powertrain consists mainly of:
Battery — Controller — Motor — Drive Wheel

Electric Two- Conventional K -
Parameter Wheeler Two-Wheeler The system has fewer moving mechanical
. components compared with an IC-engine
Electrical -
Energy source Petrol powertrain.
energ}.f _ Conventional Powertrain
Power source Electric motor  IC engine The conventional powertrain consists of:
Main  energy Fuel Tank — Engine — Clutch — Gearbox —
storage Battery Fuel tank Final Drive — Wheel
Usually Clutch and The conventional system contains many moving
Transmission simple/reduced  gearbox/final components and requires lubrication, cooling, fuel
transmission drive supply, and exhaust systems.
Exhaust No tailpipe Produces 8. Comparison of Performance
. . exhaust . . .
emission emission . Electric motors can provide high torque from low
emissions . : . ) .
) rotational speed, resulting in quick initial
Noise Low Comparatively acceleration. The power delivery can also be
high controlled electronically.
Electric/kick Conventional engines generally provide a wider
Starting Electric depending on operating range and are supported by mature
vehicle transmission technology. Performance depends on
. Generally engine displacement, compression ratio,
Maintenance Generally lower higher transmission ratio, vehicle weight, and engine
. tuning.
Engine oil ggztrr?gl;fi rfor Required For urban commuting, electric two-wheelers can
) ) provide adequate performance with smooth
Refuelling/char  Requires Petrol acceleration. Conventional vehicles may have an
gmg charging refuelling advantage where longer continuous operation and
Refuelling time nghqr . Very short quick refuelling are required.
charging time
9. Maintenance Comparison
Range Dependent on Generally high P
battery capacity
E Electric Two-Wheeler
nergy . . .
efficiency High Lower Maintenance generally includes:
i e Brake inspection
Mechanlf:al Lower Higher o Tyre inspection
complexity o Suspension inspection
Electronic Higher Moderate e Battery condition monitoring
complexity e Electrical connections
Battery b Low/auxiliary e Motor/controller inspection
requirement Hig battery e Software/electronic diagnostics
Regenerative ' Generally not There is no conventional engine oil replacement and
braking Possible available there are fewer engine-related wear components.
Lolclalti ) air Nrgi i ntallplpe Present
potiu 9 CMISSIO Conventional Two-Wheeler
Long-distance Improving Well Maintenance generally includes:
suitability established ¢ Engine oil replacement
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o Air-filter cleaning/replacement

e Spark-plug inspection

e  Clutch inspection

e Gearbox/transmission maintenance

¢ Fuel-system maintenance

e Engine tuning

¢ Exhaust-system inspection

e Brake and tyre maintenance
Therefore, the mechanical maintenance
requirement of a conventional vehicle is
generally higher.

10. Environmental Comparison

Conventional petrol vehicles release pollutants
through the combustion process. These can
include carbon monoxide, hydrocarbons,
nitrogen oxides, and carbon dioxide.

Electric two-wheelers have zero tailpipe
emissions during operation. However, their
overall environmental impact depends partly on
how the electricity is generated and on battery
manufacturing, use, recycling, and disposal.
Therefore, electric mobility should be
considered as a complete energy-and-material
lifecycle rather than only as a zero-tailpipe-
emission technology.

11. Manufacturing Perspective

The manufacturing requirements of electric and
conventional two-wheelers differ significantly.

Conventional Vehicle Manufacturing
Important manufacturing areas include:

¢ Engine component machining

e Cylinder and crankshaft-related

components

e  Gear manufacturing

¢  Clutch components

e Fuel-system components

e Exhaust components

e  Sheet-metal fabrication

e Welding

e Vehicle assembly

Electric Vehicle Manufacturing
Important areas include:
e Battery-pack assembly
e Battery enclosure manufacturing
e Electric motor manufacturing/assembly
e Controller integration
e  Wiring harness assembly
e Electronic testing
e Charging-system integration
e Vehicle assembly
o Electrical safety testing
This creates opportunities for manufacturers to
develop new capabilities in mechatronics,
electrical  systems, electronics, battery
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technology, automation, and quality assurance.
12. Quality Control

Quality control is essential for both types of
vehicles.

Important Quality Checks for Electric Two-
Wheelers

e Battery voltage

e Battery capacity

e BMS operation

¢ Insulation and electrical safety

e  Motor performance

e Controller functionality

e Charging performance

e  Wiring connections

e Brake performance

e Road/load testing

Important Quality Checks for Conventional Two-
Wheelers

e Engine performance

e Fuel-system operation

e Lubrication system

e Transmission operation

e Brake performance

e Exhaust emissions

e Vibration and noise

e Dimensional inspection

e Assembly quality

¢ Road testing
For electric vehicles, battery and high-
voltage/electrical ~ safety become  particularly
important areas of quality assurance.

13. Advantages of Electric Two-Wheelers

Low running cost potential.
Zero tailpipe emissions.
Lower noise.
High energy efficiency.
Simple electric powertrain.
Reduced engine-related maintenance.
Instant torque characteristics.
Regenerative braking can improve energy
recovery.
Suitable for urban transportation.
. Supports the transition towards sustainable
mobility.

PRI B =
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14. Limitations of Electric Two-Wheelers

1. Higher initial purchase cost for some
models.

Charging requires time.

Charging infrastructure is still developing.
Battery replacement can be expensive.
Range depends on battery capacity and
operating conditions.

AN
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6. Battery performance can be affected by
temperature.

7. Battery recycling and end-of-life
management require proper systems.

8. Skilled manpower is required for
electrical and electronic systems.

Two-

15. Advantages of Conventional

Wheelers

Well-established technology.

Wide availability of petrol stations.
Quick refuelling.

Long-distance usability.

Established repair and service network.
Wide availability of spare parts.
Familiarity among mechanics and users.
Suitable for areas where charging
infrastructure is limited.

PNANR WD =

16. Limitations of Conventional Two-

Wheelers

Dependence on fossil fuel.

Exhaust emissions.

Higher mechanical maintenance.

Engine oil requirement.

Greater mechanical complexity.

Noise and vibration.

Fuel price fluctuations.

Lower overall energy efficiency
compared with electric powertrains.

PXNANR LD =

17. Role of Kinetic India in the Transition

The transition towards electric mobility requires
automobile manufacturers to progressively
develop capabilities beyond conventional
mechanical manufacturing.
For an organization such as Kinetic India, the
transition can involve opportunities in:

e Electric powertrain assembly

e EV component manufacturing

e Battery-pack integration

e Motor and controller integration

e Sheet-metal and chassis components

e Automation of assembly operations

¢ Quality inspection

e Electrical safety testing

e Research and development

o Skill development and training
The existing expertise in  mechanical
manufacturing can be combined with electrical,
electronic, and automation technologies to
support EV manufacturing.

18. Future Scope

The future of two-wheeler transportation is
likely to involve a combination of mechanical
engineering, electrical engineering, electronics,

software, and advanced manufacturing.
Potential areas of development include:

e Higher energy-density batteries

e Faster charging

e Battery-swapping systems

e Improved battery thermal management

e Lightweight vehicle structures

e Advanced motor technologies

e Connected vehicles

e loT-based diagnostics

o Artificial intelligence in vehicle control

e Automated production lines

e Improved battery recycling

e Renewable-energy-based charging

19. Conclusion

The comparative review shows that electric and
conventional ~ two-wheelers  have  different
technological ~and  operational  advantages.
Conventional two-wheelers have an established
infrastructure, quick refuelling capability, mature
technology, and excellent suitability for long-
distance operation. FElectric two-wheelers offer
advantages in terms of energy efficiency, low noise,
reduced mechanical complexity, and zero tailpipe
emissions.

From the manufacturing perspective, the growth of
electric mobility represents both a challenge and an
opportunity for organizations such as Kinetic India
Pvt. Ltd., Ahilyanagar. Existing capabilities in
mechanical manufacturing, machining, fabrication,
assembly, and quality control can be integrated with
emerging technologies such as battery systems,
electric motors, power electronics, automation, and
digital diagnostics.

Therefore, electric two-wheelers are likely to
become increasingly important, particularly for
urban and short-to-medium-distance transportation.
At the same time, conventional two-wheelers will
continue to have relevance where charging
infrastructure, range, and rapid refuelling remain
critical factors.

20. Suggested References

1. Internal Combustion Engine fundamentals
and automotive engineering textbooks.

2. Electric Vehicle Technology and EV
Powertrain textbooks.

3. Bureau of Indian Standards (BIS) standards
related to electric vehicles.

4. Ministry of Heavy Industries, Government
of India — electric mobility and EV policies.
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8. Research papers on electric vehicle
technology, battery systems, and
sustainable transportation.

9. Kinetic India company information and
verified industrial records.

10. Industrial training/visit observations and
quality/production  records, = where
permitted.
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