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ABSTRACT: The present development of alternate and cleaner transportation methods is a direct reaction to the
issue of air pollution caused by motor vehicles, as well as a result of the significant drop in global oil supplies. One
possible idea is to substitute an electric motor for a combustion engine, results in an electric vehicle. With
technological improvements, electric vehicles have become a more viable choice for those who must commute to
work or live in rural areas. Electric cars provide several advantages that automobiles do not, including such zero
greenhouse gas emissions, less noise pollution, and cheaper running expenses. An alternating current (AC) motor
with a predetermined torque powers the Electric Vehicle (EV). Power is measured at numerous stages to calculate
Motor Speed and Battery State of Charge. The primary goal of an electric vehicle would be to increase travel range
while keeping a load restriction in mind. It also represents simulations on such a computer workstation with all of
the models integrated.
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1. INTRODUCTION

A vehicle that employs one or more electric engines for propulsion is referred to as an electric
vehicle (EV). It may be driven independently by a battery, a collector system, or electricity from
extravehicular sources. Road and rail cars, surface and underwater watercraft, electric aeroplanes,
and electric spacecraft are just a few examples of EVs. Electric vehicles (EVSs) originally emerged
in the late late nineteenth century when electricity was one of the favoured forms of motor vehicle
power, offering a degree of comfort and simplicity of use that gasoline automobiles of the day
were unable to match. For almost 100 years, internal combustion engines predominated as the
primary means of propulsion for automobiles and trucks, while electric power remained prevalent
in those other kinds of vehicles, such as railways and smaller cars of all kinds [1]-[3]

Due to technology advancements, a greater emphasis on renewable energy, and the possibility to
lessen the impact of transportation on environmental issues, poor air quality, and other
environmental concerns, EVs have had a comeback in the 21st century. Electric cars are included
as one of the top 100 modern climate change solutions by Project Drawdown. The market for the
cars expanded in the 2010s as a result of the introduction of government incentives to encourage
adoption in the late 2000s, especially in the US and the EU. By 2030, the worldwide market share
for electric car sales might rise from 2% to 30% [4]-[6].

A hybrid vehicle that integrates an electrical propulsion system with a traditional internal
combustions engine (ICE) is referred to as a hybrid electrical vehicle (HEV) (hybrid vehicle

601 |Page



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research paper (G PANTT WS RNV BUGC CARE Listed ( Group -1) Journal Volume 11, Iss 5, May 2022

drivetrain). The use of an electric powertrain aims to produce either higher performance or better
fuel efficiency than a traditional car. There are several HEV kinds, and each one differs in how
much it functions as EV. The hybrid electric vehicle (HEV) that is used most frequently is the car,
while there are also HEV buses, boats, pickup trucks, and tractors. Modern HEVs incorporate
technology that increase efficiency, such regenerative braking, which turn the kinetic energy of
the car into electrical power, which is then kept in a battery or ultracapacitors. A motor-generator
is a type of HEV that uses ICE to control a generator, which in turn powers the vehicle's electric
drive motors or recharges its batteries. A start-stop system, which many HEVs use to cut idle
emissions, involves turning off the engines at idle and starting it again when necessary. Given that
the hybrid's gas engine is often lesser than that of a fuel vehicle, a hybrid-electric vehicle emits
fewer tailpipe pollution than a gasoline automobile of comparable size. The engine can be tuned
to run at optimum efficiency if it is not directly needed to move the vehicle, thereby enhancing
fuel economy [7].

A HEV can combine the power of an internal combustion engine and an electric motor in a variety
of ways. The most popular kind is a parallel hybrid, which uses mechanical connection to attach
the engine as well as the electric motor towards the wheels. In this case, the wheels can be driven
directly by the engine and electric motor. Series hybrids, also known as elongated electric vehicles
(EREVs) and otherwise range-extended electric cars, solely utilise the electric motor to move the
wheels (REEVs). Also available are series-parallel hybrids, which allow the engine to operate at
its optimal range as frequently as feasible. The vehicle can be driven by the engine alone, the
electric engine alone, or by both operating together.

Vehicles powered by fuel oil are on the rise, owing to low global oil prices at the time and an
excess of fuel oil supplies. As a result, fuel consumption for vehicles is growing. Electric vehicles
are a human endeavor to lessen reliance on petroleum fuels and environmental degradation.
Electric Vehicles are a new trend in the automobile industry for the pollution and energy crisis.
These vehicles are manufactured with various models, which are interconnected for the vehicle's
working. This paper provides an overview and description of techniques needed for designing
electric vehicles. First, it describes an electric & hybrid vehicle (EV) simulation tool integrated
into existing vehicle design and analysis programs. This EV tool is novel in using a graphical user
interface (GUI) to specify vehicle topologies, select critical options, and develop input and output
files. After the GUI has been reviewed, the mathematical model of EVs suitable for embedded
dynamic system simulations is presented [8].

A review of existing EV simulation tools is followed by comparisons between the simulation
outcomes from the autonomous and context-sensitive EV design/simulation tools. This latest tool
is based on embedded differential equations with nonlinear terms embedded context-sensitively
so that they can be interpreted intuitively while avoiding ambiguities typical of autonomous
models. Finally, technological studies are done to establish a foundation for insight into why and
how simple human considerations can improve more complex designs of EVs. The design of an
electric vehicle involves the choice of a particular type of motor and battery. The other factors
involved in the design include tire diameter and radius, wheelbase and torque offered by tires, and
resistance offered by brushes, commutator and brushes. Furthermore, a controller is used to control
the speed and power output of the motor. It is selected based on topographical features of the
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terrain and climatic conditions, i.e., temperature conditions/humidity level, etc. For example, in
EV, at every speed, we need different Torque at the wheels. The efficiency and range of an EV are
controlled by the aerodynamic design, and it is nothing but an object or structure which influences
the flow of air [9], [10].

Therefore, the rendition of the electric vehicle depends upon the aerodynamic design of the vehicle.
The body and chassis design should be such that it has minimum resistance while moving through
air. In addition, the undercarriage components like the suspension system and wheels are also very
important in determining the efficiency of the vehicle. Therefore, various factors should be
considered while designing an electric vehicle.

2. DISCUSSION

Arolling tire's tread elements continuously undergo compression and expansion. When the rubber
material undergoes compression and expansion, it undergoes hysteresis cycles. This results in
energy loss in a rolling tire and This is the reason a rolling tire slows down the hysteresis; energy
loss produces a new resistance called a rolling resistance the hysteresis nature of rubber results in
a few other interesting phenomena as well, we know that during the decompression phase the
material reaches its original length slowly due to this, the tire region on the right side doesn't press
against the road with the same vigor like that of the left side, the result is that on the right the
region has a much smaller normal force compared to the left region. This is why the low
distribution of the rolling tire is always non-uniform.

EVs don't emit any tailpipe air emissions, but the power used to charge them may have negative
effects on human health and the environment. Production and operation of an EV often result in
lower carbon emissions than those of a conventional vehicle. Compared to internal combustion
cars, EVs virtually usually emit less pollution in metropolitan areas. The fact that just transitioning
the current fleet of privately owned cars from ICEs to EVs would not open up space on the road
for active transportation or public transportation is one restriction on the ecological potential of
EVs. E-bikes and other electric micro mobility vehicles may help decarbonize transportation
networks, especially outside of metropolitan areas where public transportation is already well-
developed.

Over the course of their lives, internal combustion engines utilize a lot rawer materials than electric
cars. Lithium-ion batteries have developed into a key technology for developing low-carbon
transportation systems since their initial commercial release in 1991. Batteries' production process
has not yet been properly evaluated in terms of economic, social, or environmental sustainability.
In actuality, the business practices of raw materials extraction pose concerns about the
administration of extractive resources' accountability and transparency. There are many different
stakeholders in the intricate supply chain for lithium technology, including business interests,
public interest organizations, and political elites who are worried about the results of the
technology's development and application. The creation of globally accepted norms for the
governance of technology would be one way to create balanced extractive processes.

The Frameworks for Assessment of Sustainability in Supply Chains can be used to determine
whether these requirements are being complied with ASSC. Thus, the qualitative evaluation entails
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assessing dedication to social responsibility and good governance. Management systems and
regulations, compliance, and environmental and social indicators are indications for the
quantitative assessment. By 2035, over a fifth of a lithium and over 65% of the cobalt required for
electric vehicles, according to one source, will come from recycled sources. As a result, the
extraction of rare metallic ores will be a major source of the raw resources used in EV manufacture.
However, compared to non-electric vehicles, which use enormous amounts of fossil fuels over the
course of their lifetimes, electric vehicles may be thought of as significantly reducing the
requirement for raw materials.

The acceleration of electric vehicles is a key performance indicator of their ability in urban driving.
In such a way that the acceleration time from 0 to 60 km/h (or from zero to half of the top speed)
has been used as an indicator of vehicle power while considering the weight, drag coefficient and
tyre coefficient of rolling resistance. This feature is standard equipment on many electric
motorcycles and three-wheeled vehicles. However, this must be considered in other factors that
affect smooth driving through intersections when the vehicle is powered by regenerative braking.
Regenerative-alone braking mode is the most important and influential feature of a hybrid vehicle,
as it saves both energy and GHG (Greenhouse gases).

It operates when braking power demand exceeds regenerative braking power available from the
electric system so that a mechanical brake is applied. The maximum regenerative braking force
can be obtained by controlling the electric motor. With proper implementation of the Regenerative-
alone braking mode, the driver can prevent or reduce vehicle speed with complete control even in
“normal conditions”. The maximum torque of an electric motor is a relatively straightforward
function of angular speed.

Compared to a comparable petrol or diesel car, an electric vehicle has much reduced operating
costs. Instead of utilising fossil fuels like gasoline or diesel to charge their batteries, electric cars
utilise electricity. Due to their greater efficiency and the lower cost of power, charging an electric
car is more affordable than purchasing diesel or gasoline for your travel needs. The usage of
electric cars can be more environmentally benign when powered by renewable energy sources. If
charging was done with the aid of renewable sources of energy installed in home, including such
solar panels, the cost of power can be further decreased.

Because they have fewer moving parts than internal combustion engines, electric cars require
extremely less maintenance. Compared to typical petrol or diesel automobiles, electric cars require
less maintenance. As a result, operating an electric car has a very low annual cost. Due to the
absence of exhaust emissions, operating EV can help to minimise the carbon footprint that can
further lessen the environmental effect of charging vehicle by selecting renewable energy sources
for home power.

Fossil fuels are scarce and their consumption is endangering the environment. The public's health
is negatively impacted over the long term by toxic emissions from gasoline and diesel cars.
Compared to gasoline or diesel vehicles, electric vehicles have significantly fewer emissions. From
an efficiency standpoint, gasoline or diesel vehicles can only transfer 17%-21% of the energy
contained inside the fuel to the wheels, but electric vehicles can convert about 60% of the electric
generated by the grid to drive the wheels. That represents an 80 percent waste. Even when
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generated power is factored into the equation, petrol or diesel vehicles still release approximately
three times as much carbon dioxide as the typical EV. Fully EV have zero tailpipe emissions.

3. CONCLUSION

Traction control is a crucial tool for improving the driving safety of electric vehicles (EVs), which
are susceptible to mechanical failure and skidding on slick roads. Traction control is commonly
used in high-speed cars with an IC engine. On the other hand, when dealing with a high T/Tau
ratio, the typically employed angular velocity-based acceleration prediction for EVs exhibits
erratic behaviour on a low traction road with moderate slopes. Additionally, with EVs, its direct
torque instruction to the motor might cause over-steer. The suggested approach has been examined
using a well-liked car model in simulations of hill driving tests. It is demonstrated that the
suggested system has a better track record than those that do not have it and is on par with those
that have awareness of the road condition. The present state of EV traction control research is
reviewed in this study, with an emphasis on earlier efforts in the field, including in-depth
evaluations of Torques, Powers, Top-Speed Algorithms, Static Drag Forces, and Dynamic Drag
Forces. The current work provides a novel method for planning the development of computer
programmes for modelling electric cars based on incomplete mathematical models.

REFERENCES:

[1] K. Palmer, J. E. Tate, Z. Wadud, and J. Nellthorp, “Total cost of ownership and market share for hybrid and electric
vehicles in the UK, US and Japan,” Appl. Energy, 2018, doi: 10.1016/j.apenergy.2017.10.089.

[2] T. Gnann, S. Funke, N. Jakobsson, P. Pl6tz, F. Sprei, and A. Bennehag, “Fast charging infrastructure for electric vehicles:
Today’s situation and future needs,” Transp. Res. Part D Transp. Environ., 2018, doi: 10.1016/j.trd.2018.03.004.

[3] J. Y. Yong, V. K. Ramachandaramurthy, K. M. Tan, and N. Mithulananthan, ““A review on the state-of-the-art technologies
of electric wvehicle, its impacts and prospects,” Renewable and Sustainable Energy Reviews. 2015. doi:
10.1016/j.rser.2015.04.130.

[4] M. K. Hidrue, G. R. Parsons, W. Kempton, and M. P. Gardner, “Willingness to pay for electric vehicles and their
attributes,” Resour. Energy Econ., 2011, doi: 10.1016/j.reseneeco.2011.02.002.

[5] J. Martinez-Lao, F. G. Montoya, M. G. Montoya, and F. Manzano-Agugliaro, “Electric vehicles in Spain: An overview of
charging systems,” Renewable and Sustainable Energy Reviews. 2017. doi: 10.1016/j.rser.2016.11.239.

[6] N. Daina, A. Sivakumar, and J. W. Polak, “Modelling electric vehicles use: a survey on the methods,” Renewable and
Sustainable Energy Reviews. 2017. doi: 10.1016/j.rser.2016.10.005.

[7] Z. Rezvani, J. Jansson, and J. Bodin, “Advances in consumer electric vehicle adoption research: A review and research
agenda,” Transp. Res. Part D Transp. Environ., 2015, doi: 10.1016/j.trd.2014.10.010.

[8] T. Kiss, J. Lustbader, and D. Leighton, “Modeling of an Electric Vehicle Thermal Management System in
MATLAB/Simulink,” SAE Tech. Pap., vol. 2015-April, no. April, pp. 21-23, 2015, doi: 10.4271/2015-01-1708.

[9] E. Apostolaki-Iosifidou, P. Codani, and W. Kempton, “Measurement of power loss during electric vehicle charging and
discharging,” Energy, 2017, doi: 10.1016/j.energy.2017.03.015.

[10] S. Bubeck, J. Tomaschek, and U. Fahl, “Perspectives of electric mobility: Total cost of ownership of electric vehicles in
Germany,” Transp. Policy, 2016, doi: 10.1016/j.tranpol.2016.05.012.

605 | Page



