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Abstract : This study explores into the impact and technological progress of electric vehicles (EVs) highlighting the move,
towards transportation driven by advancements in technology and environmental awareness. By examining EVs significance in
today’s industry the study underscores how factors like growth sustainability needs and supportive government policies are
pushing for a shift from traditional internal combustion engines to more environmentally friendly options. The analysis covers
components for EV functionality, such as electric motors, power electronics and advanced battery systems focusing on lithium-
ion (Li-ion) polymer batteries known for their enhanced energy density and efficiency. These components play a role in extending
driving range reducing charging times and improving user convenience and cost effectiveness.

Moreover, the paper discusses the aspects of EVs including battery charging and discharging processes where advancements have
led to cost reductions and better energy management. It also examines how these technological developments impact the sector in
terms of job opportunities and technology diffusion based in Oman. Furthermore, the research examines how social and economic
factors impact how consumers view and embrace vehicles (EVs) such as opinion, market trends and regulations that promote the
growth of EV infrastructure and technology. This study emphasizes the growing practicality of EVs, in addressing transportation
demands enhancing insights into the reasons behind their adoption and showcasing enhancements, in EV technology to promote a
sustainable future.

Index Terms - Electric Vehicles (EVs), Sustainability, Battery Technology, Charging Infrastructure, Energy Efficiency,
Regenerative Braking

. INTRODUCTION

EVs powered by electricity of engines are gaining popularity thanks, to their environmentally friendly characteristics and
advancements, in battery technology [1]. EV utilize Li-ion batteries to operate motors that drive the vehicle eliminating the
requirement, for fuel and reducing dependence on fossil fuels. As a result, there is a decrease in greenhouse gas emissions and an
improvement, in air quality. Electric cars do not emit any pollutants, which greatly reduces air pollution and supports practices [2].
They also require upkeep, run and offer transportation. Despite growing backing, from governments and industries obstacles such,
as driving range and inadequate charging infrastructure remain prevalent [3]. Electric cars are a game changer, in the world of
transportation playing a role in cutting down on emissions and decreasing our reliance on non-renewable energy sources. This
technology is crucial, for combating issues on a scale [4]. Innovations, in vehicles and batteries provide eco energy saving and
affordable options, for transportation [5]. The rise of cars is gaining traction as an ecofriendly option compared to conventional
vehicles leading to a move, towards greener transportation supported by both government and industry sectors [6]. More and more
people are choosing vehicles, for their eco friendliness. There are still hurdles to clear in terms of making them as powerful and
cost effective as regular cars [7]. EVs encounter obstacles such, as restricted travel distance extended charging wait times
developed distribution networks and inadequate electrical grid infrastructure [8]. The rise, in popularity of vehicles (EVs) can be
attributed to their friendly and sustainable characteristics, which surpass those of conventional internal combustion engine vehicles.
These advantages encompass emission operation effective energy usage and advanced control mechanisms. The growing trend
towards eco transportation is fueling the greater acceptance of EVs in line, with overarching environmental and energy
sustainability objectives [9]. The rise, in popularity of cars as an environmentally friendly option compared to traditional vehicles
with internal combustion engines indicates a notable trend, towards more eco conscious transportation choices [10].

Sustainability and Eco-Friendliness of Electric Vehicles: EVs are considered a sustainable and eco-friendly transportation
option due to their zero emission in the use process [8]. EVs reduce greenhouse gases, combat climate change, and improve air
quality by lowering pollutants. They decrease reliance on fossil fuels and promote renewable energy use [11]. The shift to EVs
supports global initiatives to enhance energy sustainability and environmental health. By adopting EVs, we reduce our carbon
footprint, contributing to a cleaner environment and promoting their popularity due to their eco-friendliness compared to traditional
vehicles [12]. EVs offer significant advantages over traditional internal combustion engine vehicles, including reduced emissions,
higher efficiency, less reliance on petroleum, and smoother operation. Their ability to integrate with renewable energy sources
enhances their eco-friendliness, driving their increasing adoption and popularity as a sustainable transportation option. The
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adoption of EVs positively impacts the environment by reducing emissions, improving air quality, and addressing global concerns
about air pollution and environmental degradation [13]. The increasing adoption of electric vehicles, driven by their sustainability
and eco-friendliness, plays a crucial role in reducing greenhouse gas emissions and combating climate change. This shift helps
create a cleaner environment for future generations. EVs are set to dominate future transportation due to advancements in battery
technology, improved charging infrastructure, and supportive government incentives. Their reduced emissions, efficiency, and
potential integration with renewable energy promote a sustainable energy ecosystem. Advancements in electric vehicle technology,
including more efficient batteries, longer ranges, faster charging, and autonomous features, are accelerating EV adoption. These
innovations are transforming transportation towards a sustainable, cleaner future and underline the eco-friendliness of EVs
compared to traditional vehicles [14]. Consumer attitudes toward EVs are becoming increasingly positive due to their
environmental benefits, cost savings, and reduced carbon footprint. Enhanced by government incentives and improved charging
infrastructure, this shift is driving demand for EVs as key elements in sustainable transportation globally [15]. EVs offer significant
economic advantages, reducing dependence on fossil fuels and lowering fuel and maintenance costs due to fewer moving parts.
Additionally, their production and sale boost economic growth and job creation in sectors like battery manufacturing and charging
infrastructure [16]. Government policies, including tax credits, rebates, and grants, significantly enhance the affordability and
appeal of electric vehicles, spurring their adoption. Investment in charging infrastructure also addresses major barriers like range
anxiety and long charging times, further promoting EV usage [17].

Abbreviation

EV Electric Vehicle Li-ion Lithium-lon

AC Alternating Current BMS Battery Management System
DC Direct Current SOC State of Charge

PWM Pulse Width Modulation DOD Depth of Discharge

NVH Noise, Vibration, and Harshness GFCI Ground Fault Circuit Interrupter

2. METHODOLOGY

2.1 EV DESIGN AND ENGINEERING

This study starts by exploring the impact of vehicles (EVs), in the automotive sector emphasizing the move towards ecofriendly
transportation driven by economic development and sustainability. It points out that governmental policies are progressively
backing this shift to lessen reliance on oil prompted by worries and fluctuating oil prices. The growth of EV manufacturing is
emphasized as a growing sector with projects such as Mays Motors in Oman as shown in Fig. 1, generating employment
opportunities and promoting progress, in the industry [18]. The study focuses on the design and technical features of vehicles
(EVs). It investigates the energy sources and regulating mechanisms highlighting the effectiveness and operational capabilities of
battery variations and motor categories including DC and AC motors. This segment also discusses progress, in power electronics.
How these innovations are incorporated into vehicle setups to improve performance and energy efficiency.

Fig.1 3-D model given by Maya Motor
Source: https://www.muscatdaily.com/2021/11/06/first- omani-electric-car-to-start-production-in-2023/

2.2 EV MAIN POWER SOURCE AND CONTROL SYSTEMS

The power source for EVs is a battery that supplies energy to move the vehicle through an electric motor. This motor allows
drivers to use regenerative braking, where kinetic energy from braking is converted back into electrical energy to recharge the
battery as depicted in Fig. 2. A controller regulates the power flow from the battery to the motor, ensuring the motor does not
overload. This system converts electrical energy into mechanical energy, powering the vehicle's movement as given in Fig. 3.
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Fig. 2 Electric Vehicle Component Layout Fig. 3 EV Power Flow Diagram
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2.3 MAIN COMPONENTS OF ELECTRIC VEHICLES

Fig. 4, shows various essential components and systems found in EVs, explaining their purposes and operations. It details items
such as the high-voltage battery control unit, which manages battery charging, health, and power distribution. The electric
motor/generator with differential converts electrical energy to mechanical power, allowing varied speeds across wheels, crucial for
driving dynamics. It also includes a transmission system that efficiently transfers power from the motor to the wheels, power
electronics that manage the flow of electrical energy, and high-voltage lines that supply the necessary power to crucial components.
Additionally, it covers the brake system, which not only decelerates the vehicle but also contributes to battery recharging through
regenerative braking. The cooling system, depicted as ensuring optimal performance by regulating the temperature of battery and
electronics, and high-voltage air conditioner compressor, are also shown, along with an image illustrating the integration of these
systems within an electric vehicle's chassis.

Battery control unit
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Fig. 4 Electric Vehicle System Components

2.4 EVS (POWERTRAIN BATTERY, MOTOR, AND CONTROL SYSTEMS)

EVs use a battery system, for range and an electric propulsion system for power and transmission. To improve performance
while reducing noise levels without sacrificing torque or efficiency advanced NVH management techniques such as hardware
upgrades, motor calibration and PWM controls are employed. Innovations like special rotor features and active torque ripple
cancellation further decrease noise levels. Typically powered by rechargeable and sustainable Li-ion batteries electric cars are
becoming popular due to their characteristics. Battery technology has evolved from lead acid batteries to Li-ion polymer cells with
increased energy density. The advancements in technology modern cars now have longer driving ranges and charging times making
them more user friendly and cost effective. The operation of electric car batteries involves charging and discharging processes that
involve the movement of lithium ions between the cathode and anode. This efficient energy management has led to a reduction in
the cost of batteries over the years with decreases expected in the future as shown in Table 1. Continuous advancements in battery
technology highlight its growing viability, in meeting transportation needs.

Table 1: Charge and discharge reaction

Typicsh Litkam-son oad Chemical Reaction Typeal Umum-en cel - Chemical Reaction
""" Cathode reaction Cathode reaction
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Battery as a whole . Battery as a whole
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Sayorene '.I.’Z'.“.‘.‘.‘........ CLix _ 1 002+CLix
Charge Reactions Discharge Reactions

2.5 MOTOR

EVs have a power system compared to gasoline powered vehicles mainly consisting of a motor and a controller. Unlike cars,
with components like engines and cooling systems EVs rely on electric motors. Either DC or AC. To convert electrical energy into
mechanical energy for propulsion. DC motors utilize coils to generate forces, a rotor that spins within these coils and a
commutating device for reversing these forces to produce power. On the hand AC motors share structures but do not require a
commutating device due to continuous current reversal. While AC motors offer advantages like weight and lower cost, they often
entail an expensive controller system compared to DC motors with their simpler setup. Each motor type serves purposes in EVs
based on factors such, as speed, efficiency, cost effectiveness and power management complexity.

2.6 CONTROLLER

The electric car controller plays a role, as the link between the battery and the motor controlling the speed and acceleration of
the vehicle like how a carburetor works in traditional gas-powered cars. It transforms the battery current into for AC motors
manages energy distribution handles motor direction changes, for reverse driving and switches the motor to act as a generator when
braking to recharge the battery. Early electric vehicle controllers were inefficient, constantly drawing full power and wasting
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significant energy through high resistance at lower speeds. Modern controllers use PWM to more efficiently manage power output
by varying the duration of electrical flow to the motor, enhancing both speed control and energy use. Additionally, these controllers
support regenerative braking, which recycles kinetic energy during deceleration into electrical energy, recharging the battery,
extending vehicle range, reducing brake wear, and cutting maintenance costs.

2.7 3D MODELS AND WORKING OF THE CAR'S COMPONENTS AND SYSTEMS

EVs utilize several key components to operate efficiently and sustainably. At the core is the battery, typically Li-ion, which
stores the electrical energy needed to power the motor. The electric motor, often a brushless DC type, converts this electrical energy
into mechanical energy to drive the vehicle. An inverter then changes the current from the battery into AC to power the motor. The
controller oversees the distribution of electricity, between the battery, motor and inverter while controlling the speed and torque of
the motor as depicted in Fig. 5. Operating a vehicle (EV) is simple; pressing the accelerator prompts the controller to instruct the
inverter to activate powering the motor and propelling the vehicle forward. When braking, the motor functions as a generator
enabling braking that converts kinetic energy back into energy stored in the battery. EVs offer benefits over gasoline powered cars,
such as zero emissions from tailpipes that contribute to improved air quality, lower operating costs due to increased energy
efficiency and quieter operation. Despite these advantages challenges, like range charging times for batteries and higher upfront
costs persist compared to conventional vehicles. These factors collectively outline the dynamics, advantages and drawbacks of
vehicles.
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Fig. 5: Components of an Electric Vehicle System

2.8 How EVsWORK

In cars when you step on the gas pedal it triggers the controller to tell the inverter to change the battery current (DC) into AC
which powers up the motor and moves the car. When brake starts, where the motor generates electricity to recharge the battery.
Electric cars come with advantages such, as zero emissions, lower running costs and quieter operation compared to gasoline cars.
However, they do have some challenges like driving range charging times and higher initial prices. Electric cars are equipped with
safety features to reduce risks like shocks and fires. These safety measures include high voltage isolation for protection against
shocks during accidents, GFCI and interlock systems for operations. Thermal management systems and BMS prevent potential
fires while crash protection structures are designed to protect the battery during collisions. In Oman regulations such as the Gulf
Standard Specification (GSO 2698;22) establish safety standards for vehicles. The Authority for Public Services Regulation and
Ministry of Transport have introduced guidelines and programs to encourage adoption of vehicles and develop infrastructure with a
goal of significantly increasing electric vehicle usage by 2040. These regulations aim to ensure that EVs not benefit the
environment but also provide safety, for users while complying with standards.

2.9 ENERGY STORAGE SYSTEM

The world of vehicles (EVs) is greatly influenced by the progress made in battery technologies each, with its advantages and
disadvantages. Li-ion batteries are widely used due to their energy capacity and quick charging capabilities despite concerns about
overheating. Solid State batteries offer improved safety and energy storage potential. Are still in the development phase. Nickel
Metal Hydride batteries, while sturdy have energy capacity and efficiency levels. Lithium Polymer batteries provide flexibility in
design and high energy storage capabilities. Are sensitive to charging conditions. Sodium lon batteries are ecofriendly and
potentially cost effective. Are still in the stage. Flow batteries allow for scalability and lasting performance. Come with larger size
and weight. Energy density, charging speed and cost play roles in evaluating EV battery performance with continuous
advancements influencing market trends. The development of a BMS is essential, for optimizing battery function increasing
longevity and ensuring safety through monitoring cell status and regulating charge discharge processes in Fig. 6 (a, b). The electric
propulsion systems of EVs incorporate types of motors—DC, AC and Induction—selected based on advantages related to
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efficiency, power output and maintenance requirements. Motor controllers and inverters play roles in regulating the flow and
conversion of power within the vehicles drive system ensuring that power and torque needs are met based on the vehicles dynamics
and operational requirements Fig. 6 (c). The development of charging infrastructure is key, for the adoption of vehicles (EVs) with
methods such as AC, DC fast charging and wireless charging offering varying speeds and levels of convenience. When designing
EV charging stations, factors like power capacity, user interface, safety measures and compatibility with EV models are considered
to deliver accessible and user-friendly charging solutions in Fig. 6 (d). In general, the EV ecosystem is evolving continuously
through advancements, in battery technology, motor engineering and charging infrastructure—all contributing significantly to
improving vehicle performance, safety standards and overall user satisfaction.

(c) (d)
Fig. 6 (a) Overview of EV Energy Storage Systems, (b) Improving EV Charging and Infrastructure, (c) Types
of Motors in Electric Vehicles, (d) Methods of EV Battery Charging

2.10 AUTONOMY AND CONTROL

In cars advanced sensor technologies, like LiDAR, cameras and radar play a role in enabling self-driving features. These
sensors offer a view of the vehicle’s surroundings for safe and efficient navigation. LiDAR provides distance measurements
cameras offer context and radar excels at detecting objects in different weather conditions. By combining these sensors with control
algorithms electric cars can effectively handle driving tasks such as staying in lanes avoiding obstacles and braking during
emergencies. The process kicks off with sensors like LiDAR collecting information; cameras adding visual recognition capabilities;
and radar providing speed and distance data of nearby objects in Fig. 7 (a). This sensory information is then merged through sensor
fusion to improve the vehicles understanding of its surroundings for mapping, positioning and navigation. Additionally developing
control algorithms is vital for translating sensor data into insights, for making real time decisions that enhance driving performance
and safety. These algorithms cover stages including perception (understanding the environment) prediction (foreseeing actions of
other road users) and planning (deciding on the most suitable course of action). Ultimately the control phase implements these
choices to uphold the intended route and respond to changing circumstances with safety mechanisms addressing obstacles to
guarantee optimal safety measures in Fig 7 (b). In general, the incorporation of sensor systems and sophisticated control algorithms
serves as the foundation of a vehicles autonomous capabilities shaping its capacity to function securely and efficiently in a variety
of situations.

Fig. 7 (b) Al" Smart EV Ecosystem with Connected

Fig. 7(a) Al" generated autonomous EV Integrated
with Advanced Sensory and Navigation and Autonomous Driving Capabilities
Technologies
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Al” Artificial intelligence generated image

2.11 VEHICLE DYNAMICS AND SUSPENSION

In cars it's important to tune the suspension system, for optimal handling, stability and comfort. This means adjusting the
suspension to handle the weight of the battery pack while balancing agility and comfort. Advanced technologies like suspension
systems adapt to road conditions to make driving smoother and more stable addressing unique challenges specific to electric
vehicles. To assess how well an electric car handles and rides comfortably various modeling and simulation techniques are used.
Software such as ADAMS/Car helps create vehicle models, for analyzing ride comfort while control algorithms like torque control
improve the performance of the electric drive system. These methods allow for an evaluation of how an electric car performs in
terms of handling and comfort. EVs generally offer great handling thanks to their center of gravity and immediate torque delivery.
Their stability is boosted by braking systems that convert kinetic energy into energy helping with vehicle deceleration and
enhancing overall stability as shown in Fig. 8 (a). With no internal combustion engine electric cars have reduced vibrations and
noise levels for a ride. Active suspension systems, in vehicles enhance ride comfort by adjusting the stiffness of the suspension in
time to adapt to road conditions. Enhancing the suspension system in vehicles involves tweaking the settings of springs and
dampers to strike a balance between handling and comfort. This is achieved through suspension systems that can modify
parameters on the fly. Additionally, advancements like in wheel motors and adaptive air suspension are being explored for control
and responsiveness in Fig. 8 (b). Road preview systems, equipped with sensors predict road conditions enabling the suspension to
prepare for imperfections resulting in a ride and improved handling. Incorporating these systems and technologies into vehicles not
only boosts their performance dynamics but also makes them more appealing, to consumers looking for an enjoyable and
comfortable driving experience. Moreover, these upgrades contribute to energy efficiency and environmental sustainability making
EVs a choice.

Fig. 8 (a) Core Elements of Electric Vehicle Fig. 8 (b) Factors Influencing Electric Vehicle
Dynamics: Handling, Stability, and Ride Comfort Performance

2.12 ENERGY EFFICIENCY

Electric cars are great, at saving energy and being environmentally friendly use power and recover energy while braking, Power
Usage: Electric cars rely on electricity, which can vary depending on factors like the cars size, weight, design and how its driven.
Testing in real world conditions helps measure this usage giving drivers an idea of how far an electric car can go and how
efficiently it runs. Energy Recovery when Braking: This feature lets electric cars capture energy when slowing down or braking.
When the brakes are applied the motor turns into a generator that changes kinetic energy into energy stored in the battery. This not
saves power. Also boosts the cars driving range. It makes electric cars more sustainable by cutting down on fuel use and emissions.
To make sure electric cars use energy wisely there are some strategies to follow, Environmentally Friendly Driving Habits: Focus
on gentle acceleration and braking maintaining steady speeds using regenerative braking well and predicting traffic flow to save
energy. Smart Climate Control Use: This involves pre heating or cooling the cabin while charging the car setting temperatures
inside the car and relying on airflow to reduce dependence, on power hungry HVAC systems. Reducing Power Consumption: This
involves powering down devices avoiding charging while driving and exploring energy upgrades like lighter wheels and
aerodynamic enhancements. Smart Trip Planning: Using navigation tools that suggest eco routes and steering of congested areas
can significantly boost an EV driving range. Maintaining and Upgrading Tires: Keeping tires properly. Selecting energy ones
designed for EVs can lower rolling resistance thus improving overall energy efficiency. Monitoring Battery Health and
Enhancements: Regularly checking the battery’s condition and usage patterns as considering upgrades, to higher capacity batteries
can enhance the vehicles range and efficiency. By incorporating these tactics electric vehicle owners can optimize their cars energy
efficiency while also playing a part, in promoting transportation practices effectively harnessing the advantages of electric vehicles.

2.12 ENVIRONMENTAL IMPACT

EVs generally have an impact, then traditional gasoline cars throughout their entire life cycle from production to disposal. EVs
don't emit any pollution from their tailpipes. Can be powered by energy sources, which greatly reduces their overall impact on the
environment. According to the Environmental Protection Agency EVs release around 60% carbon dioxide (CO2) over their lifetime
compared to gasoline cars when factoring in emissions from generating electricity. The environmental footprint of EVs also
depends on where the electricity comes from; those charged with sources like solar or wind have a lower impact than those using
fossil fuels. As renewable energy sources are integrated into the power grid over time the environmental impact of EVs is expected
to decrease further. Apart from emissions during operation evaluating the life cycle of EV batteries raises environmental concerns.
The extraction of materials such as lithium, cobalt and nickel can lead to damage like pollution and habitat destruction. Battery
manufacturing is also resource intensive. Involves chemicals that pose risks to both the environment and human health. However, if
an EV is powered by energy during its use phase it can help mitigate these impacts. Disposing of. Recycling EV batteries, at the
end of their lifespan presents challenges that need to be addressed. Recycling plays a role, in recovering resources and lessening
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environmental harm though it involves intricate and energy demanding procedures that may not always be cost effective. With
these hurdles EVs stand out as a choice, then traditional gasoline cars because they have the potential to produce lower overall CO2
emissions and can easily transition to cleaner energy sources.

2.13 CoST ANALYSIS

The analysis of costs associated with vehicles (EVs) in the United States is increasingly favoring their adoption thanks, to
factors that enhance their cost effectiveness over time. Key elements influencing EV costs comprise the battery, motor, powertrain,
body, chassis, electronics and software. Among these components the battery stands out as the factor making up to 40% of the
vehicles cost. Nevertheless, as battery expenses decrease over time EVs become financially feasible. While motor and powertrain
expenses are noteworthy, they are balanced by expenditures on body and chassis components in comparison to vehicles.

In addition to the purchase price of an EV its overall ownership cost encompasses charges for vehicle acquisition charging
infrastructure setup, maintenance needs, fuel expenditure and available incentives. Although EVs may come with a cost at first
glance they benefit from federal and state tax breaks as well as incentives that significantly reduce the initial investment required.
Furthermore, EVs boast expenses due to cheaper electricity prices compared to gasoline and reduced maintenance requirements
attributed to simpler drivetrain systems and regenerative braking mechanisms. The installation expenses for home charging setups.
Can be mitigated through rebates. Public charging stations may incur costs than home installations; however; they still prove
economical, than refueling with gasoline. When take into account all the costs involved like incentives and day, to day expenses,
EVs(EVs) generally end up being a long-term investment than gasoline cars. Not that, they bring environmental advantages by
cutting down on harmful emissions. This study highlights that with the decreasing costs of batteries and ongoing advancements in
EV technology the differences in performance aspects between gasoline cars are getting smaller. This trend positions EVs as an
ecofriendly choice, in today’s industry as shown in Fig. 9.

750 -

6500
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Fig. 9 Performance Comparison of Electric Vehicles: Acceleration, Range, Top Speed, Horsepower, and Efficiency Metrics
Source: https://www.saveonenergy.com/resources/how-does-electric-car-motor-work/

3. RESULTS

The outlook, for vehicles (EVs) in Oman appears promising, driven by regional trends indicating a shift towards sustainable
transportation. Various factors could influence the EV landscape in Oman, Government Regulations and Incentives: There is a
possibility of Oman implementing measures such as tax breaks, exemptions on import duties and subsidies to promote the adoption
of EVs. Development of Infrastructure: Priority might be given to expanding infrastructure like charging stations and service
facilities to support the growing number of EVs. Awareness Campaigns: Educating the public about the advantages of EVs could
help address concerns like range anxiety and highlight their benefits. Local Production: Efforts could be made to attract EV
manufacturers to Oman leading to job opportunities and technology transfer. Focus on Research and Development: Emphasizing
investments in research and development may drive innovation in EV technology and related fields. Energy Strategies: Integrating
energy sources into EV charging networks could be a focus area for ensuring a sustainable ecosystem, for EVs. Incorporating
electric powered transportation into city planning can offer more effective travel choices. Encouraging the switch to vehicles, for
government and business fleets could set an example for sustainable transportation practices. Establishing a set of regulations is
crucial to ensuring safety standards and nurturing the growth of the electric vehicle market.

Moreover, a survey-based study was conducted to evaluate reactions to the adoption of vehicles following recent government
policies implemented from July 1 2023. These policies aim to lower the costs of vehicles provide a wider range of vehicle options
and enhance investments in charging infrastructure. By using a sampling method, the study gathered opinions from 110 participants
across different areas offering valuable insights into consumer attitudes towards purchasing EVs and their level of knowledge about
them by asking 21 different questions through random survey. This investigation emphasizes the significance of understanding
consumer preferences and requirements as Oman transitions, towards embracing mobility.
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Survey on Public Awareness and Interest in Electric Vehicles
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3.1 ANALYSIS OF DATA

In a survey looking into people’s views, on vehicles (EVs) it was found that students were the most common group represented
followed by working individuals. Housewives, retirees and a miscellaneous category were frequently seen. 78% of those surveyed
owned a car sedan and they typically drove both in city areas and on highways. While 70% knew about EVs obstacles to using
them included costs, lack of information about the technology worries about driving range and difficulties with setting up home
charging stations. Many showed interest in EVs and preferred charging at home while seeking details online. They expected EVs to
have a range of 150 200 kilometers and reach speeds up to 150 kilometers per hour. Respondents were willing to pay around 150
OMR for battery replacement. Hoped for government assistance with battery costs. Concerns about the environment and safety
influenced their purchase decisions with many desiring fast charging spots to enhance their chances of buying an EV. Views on
using EVs for trips reflecting mixed feelings about market satisfaction levels and indicating both opportunities and hurdles, in
boosting EV adoption.

CONCLUSION

This study provides valuable information about electric cars and the target groups for these cars, which reduce pollution and
reduce the world’s consumption of petroleum. This is done through the use of methodologies and algorithms that help electric cars
to be distinguished, in addition to discovering defects, if any, as well. In the future, we expect that this study will achieve good
results that serve people and the environment in particular, and reduce pollution and excessive consumption of money and oil, and
this is the main goal that we seek. We expect our project to be very effective, especially with regard to environmental pollution and
global warming due to toxic gases.
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