TIJER || ISSN 2349-9249 || © February 2024, Volume 11, Issue 2 || www.tijer.org

Outline Of Electric Vehicle Mechanism and Operations

Pooja Lakshmi Nagarajan™, Sujatha Sree Sakthivel?, shekinah GeneemaArokiasamy?, jeevitha?,
Mr. Venkatesh Gajendran®
1234 UG Scholars, Department of ECE, Panimalar Engineering College, Chennai, India.
SAssitance professor, Department of ECE, Panimalar Engineering College, Chennai, India.

Abstract

The chemical energy contained in a rechargeable battery power an electric vehicle. In EVs, lithium-ion batteries are employed, and
fast chargers have been commercialized. This charger is a two-stage regulated ac/dc converter. They can achieve a driving range of
approximately 100 miles without emitting any exhaust emissions. They are also more environmentally friendly because they use
less energy, whereas petrol costs roughly 12 cents or more each mile driven. Furthermore, renowned researchers have stated that
the benefits of electric vehicles would undoubtedly enhance the use of renewable energy. Even the grid is not clean as we would
like now, it is expected to get cleaner over time and allowing foe the less emission. EVs are the necessary part of an overall strategy
and reduce the GHG.
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1. Introduction

The electric vehicle is a car that uses dc induction motors as its primary motor rather than the internal combustion engines (ICEs)
seen in ordinary cars. These cars require no additional balancing mechanisms and are less complicated than traditional cars. The
battery, battery management system, and a DC induction motor are the three main components of electric cars. The DC induction
motor is directly controlled by the controller, and the sensor mounted at the by establishing regulations known as the Bharath
standard, India is steadily reducing and controlling its automobile-related carbon emissions Regenerative braking, which is the
process of putting an electric motor into reverse to recharge the battery when a vehicle slows down, has zero emission. These
vehicles travel smoothly, only require a single gear, and produce no engine noise. There are several charging alternatives available,
and they may be charged in a regular socket to speed up the charging. The base of the accelerator pedal by implementing regulations
known as the Bharath standard, carbon emissions from cars are progressively being reduced and regulated in India. It is a completely
electric vehicle that produces no emissions. The motor shifts into reverse as the car slows down, charging the battery. Regenerative
braking is the term used for this. It has only one speed and travels smoothly. No engine noise can be heard. There are several
charging options, and they may be charged in a regular outlet.

A. Need Of Electric Vehicles

In order to reduce pollution and prevent using up natural resources for transportation, switching to electric cars seems to be the
wisest course of action. However, it will not be the only factor. The crude oil will dry out sooner So, at the very least, planning for
an alternate fuel for our car is necessary. Other significant factors that contribute to the demand for electric cars are the high
maintenance costs associated with conventional internal combustion engines, increases in the price of petrol and diesel, a reduction
in safety compared to electric vehicles, a high pollution-causing agent, and several other factors. Our present Internal Combination
vehicles will not be usable if this occurs. Even some manufacturers, such as Mahindra, looked at India's future and began their
research into profitable electric vehicle manufacturing early on. Electric vehicles are becoming a crucial requirement.

2. Electric Vehicles Batteries

A. Types Of Electric Vehicle

Automobiles that run on electricity include fuel cell electric bikes, plug-in hybrids, and rechargeable battery powered cars. are
examples of electric cars. when seen in the context of this broad definition. The topic of electric vehicles is multidisciplinary and
deals has a great deal of detailed detailing. However, it is equipped with fundamental technologies including a chassis and body, a
propulsion system, and an energy source. The article starts off by examining the current state of BEV and HEV before concentrating
on the engineering approach to EV development. Following the illustration of the BEV and HEV configurations, the main
technologies—namely, propulsion, energy source, and infrastructure technology—are discussed in fairly length. The
commercialization-related issues are then covered. The state of the art and the difficulties facing BEV, HEV, and FCEV are
summarized in the conclusion. Currently, BEV, HEV, plus FCEV. BEV, HEV, and FCEV are each in a distinct stage of development
today, have various problems, and need for different approaches. The primary characteristics of these three types of cars are listed
below to help readers understand their benefits and drawbacks before reading the entire text. The battery is the key problem with
BEVs. BEV hence only needs a lower battery size and is best suited for small EVs used for short distance, low speed community
transportation.
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Figure:1 Types of electric vehicle
3. Electric Vehicle Battery Performance

Electric vehicles use batteries as their energy storage system. Depending upon the car is an all-electric (AEV) or a plug-in hybrid
electric (PHEV), the battery's kind and makeup may differ. In "all-electric automobiles, an electric traction motor takes the place
of the internal combustion engine used in vehicles fueled by liquid fuel. In AEVs, the electricity needed to power the motor that
turns the wheels is stored in a traction battery pack, which is often a lithium battery. The main distinction is that a combustion engine
powered by liquid fuel is used to supplement the battery power. When the battery is completely used up, PHEVS convert to using
fuel to power the internal combustion engine. The battery, which is often a lithium one, can be recharged by a plug-in device,
regenerative braking, or an internal combustion engine. PHEVS have a greater range than their all-electric competitors thanks to
their battery and gasoline combo.

A. BATTERY, LITHIUM ION

The most prevalent battery type utilized in electric vehicles is the lithium-ion battery. In electric vehicles, four different types of
batteries are frequently employed: Since most portable devices, including PCs and cell phones, employ lithium-ion, nickel-metal
hydride, lead-acid, and ultracapacitors, you may be familiar with these materials. High temperatures are not a problem for lithium-
ion batteries, which also have a good power-to-weight ratio and high energy efficiency. The batteries actually have a high energy-
to-weight ratio, which is essential for electric vehicles. If the car is lighter, it can travel further on a single battery.

B. ALUMINIUM METAL HYDRATE

Nickel-metal hydride batteries can be found in some all-electric vehicles, while they are more usually encountered in hybrid-electric
vehicles. Hybrid-electric vehicles fall outside of the strict definition of an electric car because they use fuel to recharge their batteries
rather than an external plug-in source. Compared to lead acid or lithium-ion batteries, nickel metal hydride batteries last longer.
Additionally, they are safer and more tolerant of abuse. Nickel-metal hydride batteries' primary downsides are their expensive cost,
high rate of self-discharge, and the fact that they generate a lot of heat at high temperatures. Due to these issues, hybrid electric
vehicles often use these batteries rather than rechargeable electric vehicles.

C. ALCOHOL BATTERIES

Lead-acid batteries are currently exclusively used in electric vehicles and cars as a backup for other battery loads. These batteries
are durable, affordable, secure, and trustworthy, yet because of their poor cold-temperature performance and extremely short
calendar lives, they are difficult to use in EVs. High-power lead-acid batteries are being developed, however the ones that are already
in use are exclusively utilized in commercial cars as backup storage.

D. ULTRA CAPACITORS

In the conventional sense, batteries are not what ultra capacitors are. As an alternative, they keep polarized liquid sandwiched
between an electrode and an electrolyte. The liquid's ability to store energy rises along with its surface area. Because ultra capacitors
allow electrochemical batteries to balance their load, they are primarily used as secondary storage components in electric cars, much
like lead-acid batteries. Additionally, ultra capacitors are able to boost the power of electric vehicles during acceleration and
regenerative braking.
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4.The Way Electric Vehicles Process

Electric engine, motorcontroller, battery charger, chargeport, AC/DC converter, traction battery bank, and on-board charger are
some of the primary interior elements of electric vehicles.

On-board
charger Auxiliary battery

Figure 2: major interior parts

A. ENERGY STORAGE SYSTEM

Due to congestion or other disturbances in the transmission line energy storage systems (ESSs) support the maintenance
of all-electric systems' regular operation by offering a constant and adaptable power source. increasing total system
dependability in the process. Additionally, it aids in the storage of energy generated by renewable resources like solar and
wind to improve the operation of EVs and extend their range, more energy storage capacity is needed. Vehicle energy
storage systems' key characteristics include power density, energy density, lifetime, cost, and maintenance. Further
categorized in an electric field based on their forms and constituent components. We will only talk about ESS might be
chemical, mechanical, electrical, or electrochemical in nature. In order to create a hybrid electric car, energy storage devices
must be hybridized in order to obtain the right balance of both qualities. Mechanical, electrochemical, chemical, electrical,
thermal, and hybrid ESS can all be grouped together.

B. CONTROLLER

power was not required. Due to energy loss in the resistor in this configuration, a sizeable amount of the battery's energy
was lost. Only at high speeds was all the available power utilized Modern controllers alter the electrical signal using a
technique called pulse width modulation. speed and acceleration. Switching devices quickly interrupt (turn on and off) the
current flow to the motor. Examples are silicone-controlled rectifiers. Short intervals (when the electricity is shut off) allow
for high power (high speed and/or acceleration). Longer intervals result in low power (low speed and/or acceleration).
electricity during regenerative braking, which is then utilized to recharge the batteries. Regenerative braking not only
extends an electric car's range by 5 to 10% but also lessens brake wear and maintenance expenses.

C. PROPULSION SYSTEM

An electric vehicle's electric propulsion system is used to switch from electric to mechanical power to propel the vehicle
to escape from aero dynamic Drag, rolling resistance drag and Kinetic resistance the Propulsion system in electric vehicle
consist of an energy storage system, the power convertor, the propulsion motor and related controllers. There are three
basic types of electric propulsion system and they are categorized according to the engine method used to accelerate the
propellant as electro thermal, electro static and electromagnetic, practical propulsion system frequently make
simultaneously uses of two or even all three of these methods

a. ELECTRO THERMAL
This system is used by EVs it works by using electricity to heat up a fluid such as coolant or a gas and then using the
resulting expansion of the fluid to generate thrust, which propels the vehicle forward this is different from other types of
electric vehicle propulsion system, such as battery electric systems or fuel cell systems, which rely on stored electrical
energy or the chemical reaction of a fuel to generate electricity.
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b. ELECTRO STATIC
By using a resource of iron to generate a current of particles with positive charges, an adversely charged grid electrode to
electrostatically accelerate the ions, and an electron source to neutralize the accelerated ions, the system overcomes the
limits of electro thermal rockets. These systems produced thrust using energy from electricity, which may come from a
nuclear source like a space-based fission drive or a solar source that converts solar radiation into electrical energy.

c. ELECTROMAGNETIC
The method operates on the idea of propelling an item using a field of magnets and a flow of electricity that are both in
motion. The flow of electricity is used to charge an electromagnetic field that can repel other magnetic energies or to
produce an opposite magnetism. The force associated with Lorentz is the name of this force. Acceleration has been
generated by this repelling force in an arrangement created to take benefit of the phenomenon. You might refer to the
propulsion as a magneto hydrodynamic drive.
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Figure:3 circuit analysis of operation

Charging An Electric Vehicle Wirelessly

Static wireless charging is widely used throughout the world to power electric motors because they can only travel so far
on a fully charged battery. Dynamic wireless charging, which was first used in EVs, significantly expanded their driving
range, and eliminated the need for bulky batteries, although some contemporary EVs are struggling in this condition.
However, with dynamic WPT, the need for static WPT and plug-in charging will gradually disappear, and the total range
of an EV will be unrestricted. Wireless charging uses two types of coils: the transmitter coil and the receiver coil, and the
receiver coil collects power from the transmitter coil while passing over it, indicating mutual inductance. The wireless
power transfer (WPT) is impacted at the two adjacent coils. To observe variations in WPT, two copper Archimedean coils
are built and simulated with vertical and horizontal misalignment.

utilizing a system for Maxwell simulation. When driving an electric vehicle on a charging lane, the power transfer is
calculated from mutual inductance. This allows us to determine how much further an EV can travel with additional power.
The charging time is approximately 1 hour and 39 minutes to charge its full battery from a state of zero.
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Figure:4 operations of wireless power transfer

Benefits And Drawbacks

All-electric vehicles have many advantages, including low maintenance requirements, excellent performance, and good energy
efficiency. Limitations in range or duration (referred to as "Range Anxiety"), the time it takes to "re-fuel,” which delays travel,
greater initial purchase prices, and expensive battery replacement or recycling fees, should they become necessary over the
course of the vehicle's life, are also potential drawbacks. Although a recent review (The Times, February 15, 2020) noted that
roadside chargers for electric vehicles may cost nine times as much as the cost of electricity if the recharging were carried out
at home from a domestic source, it is understood that roadside charging stations may use faster charge rates. Many of the
benefits of all-electric vehicles are also found in plug-in hybrid models.

LIFE AND WARRENTY OF BATTERIES

The battery life of an electric car is limited, much like that of any other battery-powered electronic gadget. As the battery ages,
it loses power and will therefore store less charge while "full." Several variables, including overcharging and high temperatures,
cause batteries to degrade more quickly over a shorter period. Most electric cars come with a battery performance warranty,
which typically ensures that the car battery will continue to hold above a set percentage of its original capacity for roughly
100,000 miles of driving. Warranties on battery life and deterioration are a crucial issue to take into consideration, depends
upon how often you drive, for how long you intend to own your car. This is since while a routine commute may only utilize a

small portion of a long-range battery, it may result in a "deep discharge" on a battery with a lower capacity, shortening its
lifespan more noticeably over time.
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Figure:5 schematic view of smart communication

B. RESULTS IN A REDUCTION IN BATTERY LIFE

High temperatures: Running an EV in an environment with high temperatures might harm the battery. Long-term exposure to the
sun while parking an electric vehicle can also have comparable degrading effects.

High voltages or overcharging: an electric vehicle might make the battery's internal resistance increase. Although overcharging is
rarely a problem. Because built-in battery management systems (BMS) are popularly used, it is still a good idea to avoid regularly
charging your battery all the way to 100%.

High current discharges or charges: Routinely or frequently "pulling” too much current from a battery could shorten its lifespan.
Avoid driving aggressively whenever you can to prevent sudden high current drains from your battery. Every EV battery will
deteriorate over time, however avoiding these circumstances can help you extend the life of your EV battery. The current generation
of batteries are built to last longer. Certain batteries can live between 12 and 15 years in moderate temperatures, and between 8 and
12 years in hard climates.

7. Actual status of electric vehicle in India

The number of conventional automobiles is around 300 million, and each day, 60,000 new ones are registered. Only 221 EV
charging stations exist compared to 70799 conventional fueling outlets. By 2040, India wants to have 3 million EVs on the road.
The deal for 10,000 EVs and 4,000 EV chargers to replace government Centre vehicles was just won by Tata Motors. A few of the
predicted incentives are free EV charging stations, shared charging stations, regulated charging fees, and battery swapping. The
development of the EV business depends on the incorporation of micro-grids and Renewable Energy Storage in EV charging
infrastructure, as well as a consistent supply of power for EV charging stations. Electric vehicle sales are anticipated to increase by
33.3 percent between 2022 and 2030, reaching 37,792 units in 2022.
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8. Global status

Between 2011 and 2015, global sales of electric vehicles climbed by 94%, with China, the US, and Europe driving this growth. The
most important element of an electric car is its lithium-ion, high-density battery, which accounts for 0% of the overall cost of
production. To provide financial incentives to EV manufacturers, the EV company is relying on a further drop to $1.00 / kilowatt
by 2024.To create a monopoly, Chinese company are the discovery of lithium deposits in Bolivia, Australia, Chile, and India lacks
sufficient lithium reserves to produce lithium-ion batteries.

9. Conclusion

Thus,we should increase the population and growth of the electric motor in order to reduce the green house gas and global warming
so they are definitely more environmental friendly than the internal combustion of the engine vehicles batteries are engineered to
have a long life when they become wide spread the battery recycling is economically possible so renewable fuel make the future
look brighter for electric vehicle.
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