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Abstract
Objective: Automotive is one of the most leading sectors in the fuel consumption and also responsible for the air 
pollution, hence it has become a necessity to switch from the conventional machine to the electric vehicles as to reduce the 
environmental hazard impacts, and based on the recent technologies the various electric vehicles have been introduced. 
Methods/statistical analysis: The electric vehicles have various advantages over the conventional cars as they maintain 
the emission and greenhouse gases, as they have a higher energy conversion efficiency, but the only disadvantages of the 
electric vehicles are the consistent replacement of the batteries, but that can also be replaced by recharging the battery 
through the renewable source of energy and the techno-economic model design of the vehicle will lead to evaluation of the 
unitary operating cost per electric drive vehicles using a methodology based on the depreciation charges and maintenance 
expenses. Findings: The finding of this work is to explore new and advanced hybrid technology that will help to improve 
the automobile industries and reduce the dependency on fossil fuel that also reduces the air pollution by the hybrid electric 
vehicles. Application/improvement: In this study, we have discussed the hybrid electric vehicle and its applications in 
various fields like electric bikes, electric cars, electric buses and other transportation and commercial purpose also. Now 
the Indian government also focuses on this sector and providing the subsidy for the buyers and manufacturers of electric 
vehicles.

1.  Introduction
Now a day’s pollution is the biggest problem in INDIA 
or worldwide. There are different types of pollutions 
such as air, water, soil, thermal pollution, noise pollution, 
light pollution, and radioactive pollution. All kinds of 
pollutions are direct effects on human beings and the 
atmosphere. Air pollution is a highly effected type of 
pollution that affects human life in very little time and 
also responsible for breathing issues, asthma, cancer, 
and many dangerous diseases. The hybrid electric 
vehicles are the new alternative solution to reduce the 
dependency of the fossil fuel and also to reduce the 
pollution dependency, the factor to be considered for 
hybrid electric vehicles (HEVs) is the fuel economy. 
And this factor is dependent on the driving patterns of 
the HEVs, the driving patterns are variable, as it can be 

because of change in the traffic, or because of different 
driving style hence a methodology is to be introduced 
for different driving pattern to a predetermined routing 
and this can be done optimisation of the power train, 
the investigation of the methodology can be done in two 
methods that are the regular conventional methodology 
and the proposed methodology the investigation can be 
carried out in the MATLAB/SIMULINK. The following 
parameters are considered such as the vehicle body 
frame, coefficient of rolling resistance, drag coefficient of 
aerodynamic body, frontal area of vehicle, transmission, 
and initial battery state of charge (soc) and then the 
design parameters are considered for the investigation 
and then based on the result the problem formulation 
is done and based on that the constraints of the vehicle 
such as the acceleration, maximum speed, and grade 
ability for which a supervisory control strategy and then 
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for the optimisation a genetic algorithm is used based on 
the potential solution required, the following procedure 
is used for the fuel economy evaluation and based on 
the result the power train components such as the 
IC-ENGINE, power generator, electric motor, and battery 
are optimized as required methods for the hybrid electric 
vehicles.1

Thereafter, to reduce the pollution caused from the 
vehicles such as the CO2 emission, various energy sources 
and various increase in the technologies have to be 
introduced in the sectors of the vehicle manufacturing 
industry one amongst such vehicles are the electric 
vehicle for which a high power electronic semiconductors 
are used for storing electric energy, the main components 
include the batteries, inverters, and electric motors 
hence various efforts are being done for making the 
components smaller and for improving the efficiency 
of the components and various efforts to improve the 
reliability, cooling and vibration resistance in order to 
resist the harsh automotive environment, to satisfy the 
requirements a next-generation inverter is used which is 
developed by the direct water cooling power module by 
which higher inverter performance and in which compact 
electric power wiring is used to reduce the inverter size 
and a better optimum design technique for pin fin heat 
sinks and having some attachments to minimize the 
vibration resonance for modifying the structure design 
to reduce the stresses. The range of air quality index 
and schematic diagram of the electric vehicle shown in 
Figures 1 and 2.2,3

2.  Literature Survey
Moreover, the energy consumption minimisation 
strategy (ECMS) for a hybrid electric vehicle introduced, 
as it imposes SOC sustainability of charge and to increase 

the efficiency of fuel. Initially, factor of equivalent (EF) 
of the ECM calculated by the pontryagins minimum 
principle and then a new law is applied plus integral (PI) 
and fuzzy controller is used in the vehicles to EF of ECMS 
and at the end the simulations for the dual driving cycles 
applied ECMS are examine the control strategy called as 
the rule-base (RB) control based strategy as this adaption 
results in the improvement and is very robust in ECMS 
and produces constant EF and has resulted in the better 
performance for various driving cycles.4

However, in some of the electric vehicles the source of 
power for the vehicle can be both from the engine and the 
batteries, since both the powers are used the architecture 
of the wheel creates the complexity, hence the proportional 
power has to be split between them and it has to be 
judicious, to split the power between them, an AI-based 
energy management technique has to be employed, as 
the power is split efficiently it results in improved fuel 
efficiency and overall performance of hybrid electric 
vehicles, hence AI-based particle swarm optimisation 
and genetic algorithm optimisation techniques applied 
for energy management in hybrid electric vehicles.5

Thereafter, most of the conventional cars use the 
hydraulic braking system to slow down the vehicle while 
in motion, when the brakes are applied to the wheels the 
brake pads come in contact with the wheels due to which 
the friction is created from the kinetic energy resulting 
in energy loss, regenerative braking technology is used 
in this place where the technology converts the kinetic 
energy into electrical energy that can be reused for some of 
the vehicle applications. As the vehicles undergo frequent 
braking such as in city traffic, however, the system has to 
be supported from the conventional braking system and 
a few limitations and these limitations can be overcome 
by adopting multiple generators with different gear ratios 
can be used, by which the generators can be used as the Figure 1.  Air quality index.

Figure 2.  Schematic diagram of a hybrid electric vehicle.
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electric engines and ensure proper speed. And this system 
can also allow being used in reverse as in the generators 
can also be used as motors to drive the vehicle.6

Moreover, the global warming has a leading to 
heavy environmental impact certain technological 
developments has been leading in various sector, hence 
automotive sector has been using electric vehicle as an 
alternative vehicle for the replacement of conventional 
vehicles, hence it is necessary to develop a high 
performance and highly efficient electric vehicle to meet 
the customer satisfaction in this the combination of 
electric power cycle with series load. The electric traction 
power delivered by electric drive train to the converter 
the analysis and simulation of the vehicle can be carried 
out in the MATLAB on the various parameters such as 
the traction power, design of engine/generator, design of 
gear ratio. Based on the results, the hardware design and 
the integration of the converter can be done to meet the 
customer results.7

However, hybrid electric vehicle needs a different 
power source to run the vehicle, hence the vehicle need 
to energy management by controlling the stored energy 
and production of the energy. This system improves the 
fuel efficiency comparing with the traditional power 
trains, to improve the fuel efficiency the system has to 
adopt highly advanced control strategy required for 
energy balance between produced and storage required 
in the system, to maximize power train efficiency, rather 
than the overall consumption, the system uses a control 
algorithms that controls the transition among the various 
operational points, by applying the battery to smooth the 
engine transmission, as a result of the behavior of the 
transmission smoothing issues, the implementation of 
monitor the algorithm by controlled model prediction, 
and analysis of the UDDS cycle is done based on the two 
baseline strategies to meet the requirements for the series 
hybrid vehicle which will show improvement in the fuel 
economy.8

Thereafter, the vehicles optimal charging and 
scheduling and optimal is the mixed fleet in the process of 
combination of electric vehicles and combustion engines, 
hence it is required for optimisation of electric vehicles 
charging in regard to eliminate expensive and highest 
demands of carbon, hence many operating limitations 
essentially associated to chargers, electricity grid and 
electric vehicles grid and to meet the driving range, all this 
to meet the customer demands and to produce accessible 
and result oriented tool. Moreover, efficient products 

which meet the technical and business considerations, 
which in turn helps in reducing carbon emissions 
and ownership costs, which will be cost-effective and 
environmental bearable arrangement in the professional 
point of view to resolve the problems a combined integer 
linear design construction applied to avoid electric vehicle 
scheduling and optimal charging issue and application of 
CPLEX to resolve the real time problem.9

Moreover, the hybrid electric vehicles use power from 
the batteries as well as the internal combustion engine 
hence energy management system in these vehicles is 
very important for the vehicle performance, hence it 
required to use a suitable energy management system for 
them to acquire the power for the vehicle hence a fuzzy 
logic energy management system is used for the charging 
and discharging batteries issues by three dissimilar profile 
functions in which the distribution of the power will 
effects on the results of the power transmission among 
combined internal combustion engine with the generator 
and batteries, the shape functions in the simulation 
produces the triangular membership function of the 
system as it decides power transmission and minimize the 
fuel intake, and then using a fuzzy logic control system to 
optimize the input and output parameters.10

However, the hybrid electric vehicles use batteries as 
well as internal combustion engine for the run, in which 
the batteries work for some range and as they discharge 
the internal combustion engine completes the rest of the 
work for the vehicle which results in the decrease of the 
carbon emissions and increases in the efficiency, in the 
parallel type hybrid electric vehicles are depends up on 
the battery and have the capability to recharge outwardly 
from the power outlet hence an element selection in 
control approach result in a high degree of hybridisation 
and the comparative size of the electric motor to the 
internal combustion engine, hence it describes that high 
level of increase in the degree of the hybridisation leads 
to higher overall vehicle efficiency, such as the fuel and 
energy economy.11

Thereafter, the energy storage technology in the HEVs 
has become a trend in the vehicle propulsion hence an 
alternative energy source for the HEV are proposed in 
regard with the key parameters of the batter of the hybrid 
electric vehicle, for different energy sources a typical 
hybridisation is introduced, namely “B+C”, “B+UFLY” as 
well as the “C+UFLY” where the B denotes the battery 
and C denotes the ultra-capacitor and UFLY denotes the 
ultrahigh-speed flywheel, these transit vehicles under 
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high complex road cycles and the configuration involves 
Ni-MH for sole source of energy these results in high 
energy storage for the better vehicle performance.12

Moreover, hybrid electric vehicles play an important 
role in mode of transportation, hence it reduces the 
emission and maintains the environmental balance, for 
the proper function of these vehicles a sustainable battery 
is preferred on which the vehicle efficiency is dependent, 
usually lithium-ion batteries are used for the electric 
vehicle, these types of battery having a great scope in 
the field of electric automobiles, hence a clean, low fuel 
consuming vehicle is needed for the transportation 
system, for such vehicles a non-technology based battery 
is used for the better energy storage of the charge for 
the application of the hybrid electric vehicles, in this 
technology the nanostructure materials are used in the 
battery design, which allows the developed effective in 
several applications, lithium-ion batteries have many 
benefits like the great energy concentration, great 
power delivery, and extensive service life, in great scale 
applications of the lithium-ion battery toxicity, safety, 
budget and numerous of raw materials becomes extremely 
substantial and required discharge criteria can be met 
by the battery by using nanostructure materials and in 
parallel with the super capacitors in combination makes 
the battery to meet the expectation of the customer and is 
very beneficial in the automobile industry.13

3.  Results and Discussion
There have been many state-of-the-art trends in the 
field of the electric automobile sector. In the recent time 
frame, to meet the various applications and demands of 
the transportation industry, nearly of the developments 
in the vehicle development are the concept cars and series 
vehicles and then came the HEV and BEV and then the 
series of which it continued for a decade, and then after 
some time being the HEV power train architectures and 
BEV power train architecture have been taken to produce 
a large variety of different designs for the power train 
and then trends started to change in the key technology 
development such as the battery technology, and then the 
battery installation place and then the battery capacity 
and then came the electric machine technology after 
which the electric machine installation place has to be 
designed based on the electric power densities along with 
all these technologies combined to form a modern hybrid 

electric vehicle with high performance and efficiency to 
meet the customer demands.14

Hybrid electric vehicle must be modeled and 
simulated in the advanced technological, way to meet the 
customer demands; hence use of hybrid electric vehicle 
simulator (HEVISM) is preferred, the HEVISM is written 
in MATLAB/SIMULINK graphical simulation language 
and is portable to meet the computer specifications, 
initially comparisons are made on the topologies of the 
vehicle such as the power assembly, power train, control 
strategies, and drive cycle after that it is reviewed in the 
two modes of simulation method such as the forward 
and backward-facing simulation approaches and the 
drive train can be designed on the ADVISOR (advanced 
vehicle simulator) and then based on the simulation of 
the vehicles parameters such as fuel consumption, vehicle 
emissions, and complexity can be illustrated for the 
hybrid electric vehicles.15 The comparison of EVs, HEVs, 
and FCVs showed in Table 1.

The comparison of EVs, HEVs, and FCVs represents the 
propulsion, energy storage system, characteristics, source 
of energy, and major issues between the technologies. 
Based on comparison, we can examine that which is the 
most efficient and environmentally friendly.

4.  Conclusions
We have discussed the HEV merits and demerits, types 
of vehicle and different management techniques for 
energy efficiency. Still, we need to explore the different 
energy sources that will help to reduce pollution in 
the environment. HEV is a useful product for various 
industries and consumers. Nowadays, the government 
of INDIA also supports the HEV and provides the 
financial and technical supports for the manufacturer 
and customers and providing the exposure to HEVs 
and EVs. Definitely, after a few years, it will be a popular 
product in INDIA due to its better fuel economy and 
performance. Still, we need to explore the better way of 
the utilisation of the HEVs for the future perspective and 
environment-friendly.
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