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ELECTRIC VEHICLE

Introduction to electric vehicle Internal combustion engine vehicle : This type of
. _ . _ vehicle uses Internal combustion engine and it has use
Electric vehicle is propelled with electric motors and fuel like petrol, gas, diesel which fuel combusts inside
draw power from on board electric source in an electric of the combustion chamber with the help of an oxidizer
vehicle, it is more durable and mechanically simpler gagisition by spark plug or compressed airheat.
than gasoline vehicle. It gives more fuel efficiency than Electric vehicle : This type of vehicle uses one or more
gasoline engine because it does not produce emission electric motor for propulsion. Electric vehicles are the
like internal combustion engine However, automobile automobiles that are propelled by one or more electric
industry is not completely moving towards pure electric motors using the energy stores in batteries.

vehicle production, because there is a problem of Comparison between IC engine vehicle with electric
existing batteries technology for storing the electric vehicle. The following table highlights the points that
energy. However now a days increasing the usage of differentiate and IC Engine vehicle from an electric
hybrid and electric vehicle in our country and globalize. vehicle
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ELECTRIC VEHICLE

Point of comparison

Internal combustion engine vehicle

Electric vehicle

Source of power

The source of power for ICEV is
different types of fuels such as diesel
or petrol

Electricity obtained from charged batteries,
ultra-capacitors, etc. is the source of
power in electric vehicles.

Prime mover Internal combustion engine (ICE) is the | Electric motor is the prime mover in the
prime mover or powertrain. electric vehicles.
Specific energy There is high specific energy of fuel In electric vehicles, low specific energy of
battery.
Power density Fuels used in ICEV have high power In power density of power source is low.

density.

Impact on Environment

ICEV emits green-house gases which
have adverse effect on environment.

EV does not have adverse effect on
environmeant.

Travelling distance

ICEV can travel more than around 300
miles per fill.

EV travels less than around 100 miles per
charge.

Refilling time

ICEV requires less refilling time
(approx. less than 5 min)

EV has long charging time, about 0.5 to 8
hours.

Space & weight fuel tank

In ICEV, fuel tank takes less space and
the weight of fuel is very less.

In EV, batter bank takes large. Also, the
batteries are very heavy.

Maintenance & running
costs

The maintenance and running costs of
internal combustion engine vehicles are
high.

The electric vehicles requires low running
and maintenance costs.

Efficiency

The efficiency of IC engines is about
30%.

The electric motors used in electric
vehicles have approximately 80%
efficiency.
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ELECTRIC VEHICLE

Point of comparison

Internal combustion
engine vehicle

Electric vehicle

MNoise production

IC engine vehicles produces
noise

Electric vehicles have noise free operation

Recovery of braking energy

In case of IC engine vehicles,
the braking energy cannot be
recovered.

In case of EVs, the braking energy can be
recovered by using regenerative braking.

Time required for maximum

IC engine vehicles require to

Electric vehicles produce maximum torque

torque pick up some speed to deliver instantly after starting of motor
maximum torque
Capital cost IC engine vehicle have average The initial cost of electric vehicles is high.

initial cost

Power transmission

IC engine vehicles, have the
system of power transmission
load is mechanical only.

Electric vehicles have both mechanical as
well as electrical power transmission system.
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TYPES OF ELECTRIC VEHICLE

Architecture and main components of BEVs

- Battery Electric Vehicle (BEV).

- Hybrid Electric Vehicle (HEV).

- Plug in Hybrid Electric Vehicle (PHEV).
- Fuel Cell Electric Vehicle (FCEV).

Battery Electric Vehicle (BEVs). The battery electric
vehicles (BEVs) also referred to as all electric vehicles
pure electric vehicle. Itis run entirely on battery electricity
only and have no gasoline engine. BEVs are moved by
one or more electric motors powered by rechargeable
batteries. Most of the BEV auto manufactures choose
lithium due to their high power to weight ratio resulting
in a more extended range in a smaller physical foot print
the battery packs are charged using electricity delivered
through an Electric vehicle charger. (Fig 1)
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Electric motor
Inverter
Battery

Controller

Working principles of BEV

Power is converted from the DC battery ti AC for the
electric motor

The acceleration pedal sends a signal to the
controller which adjusts the wvehicle's speed by
changing the frequency of the AC power from the
inverter to the motor

The motor connects and turns the wheels through a
cog.

When the brakes are pressed or the electric car is
decelerating, the motor becomes and alternator and
produces power, which is sent back to the battery.
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TYPES OF ELECTRIC VEHICLE

ELECTRIC TRACTION MOTOR —hﬂll'

POWER ELECTRONICS
COMTROLLER

DC/DC CONVERTER
THERMAL COOLING

SY3STEM

TRACTION BATTERY PACK

CHBOARD CHARGER

T AUXILLARY BATTERY

BATTERY ELECTRIC VEHICLE (BEV)
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TYPES OF ELECTRIC VEHICLE

Hybrid Electric Vehicles (HEVs): Architecture and Main Components of HEV

Hybrid Electric Vehicles (HEVs), sometimes referred Components of HEV
to as 'self-charging hybrids', use both an internal

combustion engine and an electric motor, which uses Engine

electricity stores in a battery pack. The main difference - Electric motor

between a PHEVY and an HEV is that you cannot plug in _ Battery pack with controller & inverter

HEV into an EV charger to charge the battery. Instead, - =

the onboard battery pack is charged via the engine and "

regenerative braking. - Control module

There are different types of HEVS, they include : Working Principles of HEV

- Mild Hybrid Electric Vehicles (MHEVs) - it has a fuel tank that supplies Fuel to the engine like

a regular car

- Full Hybrid Electric Vehicles (FHEVs)

It also has a set of batteries that run an electric motor

Both the engine and electric motor can turn the
transmission at the same time.
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TYPES OF ELECTRIC VEHICLE

Plug-in Hybrid Electric Vehicle (PHEVs): Working Principles of PHEV

PHEVSs typically start up in all electric mode and operate
on electricity until their battery pack is depleted. Some
models shift to hybrid mode when they reach highway
crusing speed, generally above 60 or 70 miles per hour.
Once the battery is empty, the engine takes over and the
vehicle operates as a conventional, non-plug-in hybrid.

Plug-in hybrids Electric Vehicles (PHEVS) use batteries
to power an electric motor and incorporate an Internal
Combustion Engine (ICE) that can recharge the batteries
to enable longer driving ranges. A PHEV typically runs
on electricity stores in the battery until nearly depleted
generally around 50-90 Kms depending on the vehicle
model and battery size and capacity. Then the car

automatically switches over to use the ICE and can In addition to plugging into an outside electric power
travel several hundred Kms on a tank of fuel. source, PHEV batteries can be charged by an internal
Architecture and main components of PHEV combustion engine or regenerative braking. During

braking, the electric motor acts as a generator, using

Components of PHEV the energy to charge battery. The electric motor

- Electric motor supplements the engine's power; as a result smaller

- Engine engines can be used, increasing the car's fuel efficiency
without compromising performance.

- Inverter

- Battery

- Fuel tank

- Control module

- Battery Charger (if onboard model)
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TYPES OF ELECTRIC VEHICLE

EMHALIST SYSTEM

FUEL FILLER
INTERNAL COMBLUSTION ENGINE

POWER ELECTRONICS
CONTROLLER Y

DC/DG CONVERTER
~—— FUEL TANK
(GASOLINE)
THERMAL COOLING
SYSTEM
TRACTION BATTERY

ELECTRONIC TRACTION
MOTOR

“-——— ELECTRIC GEMERATOR

TRANSMISSION
ONBOARD CHARGER

AUXILLARY BATTERY
PLUG - IN HYBRID ELECTRIC VEHICLE (PHEV)
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TYPES OF ELECTRIC VEHICLE

Fuel Cell Electric Vehicles (FCEVs) Working principles of FCEV (Fig 4)

Fuel Cell Electric Vehicles (FCEVs) create zero tailpipe  Fuel cell cars are powered by compressed hydrogen
emissions powered by hydrogen. An FCEV uses a gas tank feeds into an onboard fuel cell stack that

similar system as a Battery Electric Vehicle to run the does not burn the. gas, but '.nstead transfﬂrr:ns the fL.'E.IIS

vehicle. In the case of an FCEV. the enerav is stored chemical energy into electrical energy. This electricity

as hydl:ﬂgen and then CDI'I"u"EI'lEdI into electgr;i}::ity by the then power the cars electric motors. Tailpipe emissions
. ) i are zero, and the only waste produced is pure water the

L“i;jlgz;sprt‘;i? Lh:eze‘:;"-::c;;“ﬁf;ﬂé'iﬁ';gg:fc::: construction of the fuel cell is similar to a battery.

tank can be fuelled up in just a few minutes, similar to  / fuel. such as hydrogen is fed to the anode and air is

how conventional ICE vehicles are filled up today. fed to the cathode in a hydrogen fuel cell a catalyst at

) ) the anode separates hydrogen molecules into protons
Architecture and Main Components of FCEV and electrons, which take different paths to the cathode.

Components of FCEV The electrons go through and external circuits creating
a flow of electricity.
- Electric motor

- Fuel-Cell Stack
- Hydrogen storage tank

- Battery with converter and controller
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TYPES OF ELECTRIC VEHICLE

BATTERY PACK

FUEL CELL STACK FUEL

FILLER

ELECTRIC TRAGTION
MOTGR \
=
DC/DC CONVERTER /
THERMAL COOLING
SYSTEM

FUEL TAMK
(HY DROGEN)

T TRANMSMISSION

POWER ELECTRONIC
CONTROLLER

T AUXILIARY BATTERY
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BATTERY ELECTRIC VEHICLE {BEV)
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MCQs

Which is one electric vehicle and hybrid vehicle have following components common except 7 Which is FCEV energy is converted into energy?

B W T gl dle AR TRfe dre # Fgfifed $1 SlgaR U weh 80 87 el FCEV Foll, Froil & uRafifa ardt 2

Al IC engine Al

: " Electrical to chemical
IC §5H '

A2 E ; ﬁ

A2 peu A

, " Electrical to Mechanical
ECU :

’_‘H Generator EE” igili Elzﬁ I | BNl
SeY ?3 Chemical into electrical

A Battery Pirea A el
a8 144 Chemical to mechanical
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MCQs

Which is the one Battery electric vehicle charging?  How much time battery electric vehicle battery can charge from 10 to 80 percent in around minutes?

S T & ded Tofdes are 9 &3 el 27 fora T & §cd gafee are &) dedt @ el F 10 ¥ so uferwrd oo 9! &) Tabdt 87

Al
fm Internal plugin : 60
. 60
TR & 54
A2
A2 . A< 50
7 No plugin .
' 50
DTS @A el A3
A3 External plugin and fuel tank A
e ©HTE SR S I A4 39
’_&4 Only external plugin 30
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Which electric vehicle does not emit CO, emission?

@ 91 3Afae® aTed CO, Fousi Te] Bl 7

Al gey

BEV
A2 HEV
HEV
* FCEV
FCEV
A% pHEV

PHEV
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MCQs

How many method and modes of charging an electric vehicle.

gaifded aTg &1 Tl B & (b adid 3R i Bl

Al 34

34
A2 53
23
A3 42
42
M3

3,2
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