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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Topic: L. Engine
Lecture -1

‘ L
| Today's Target

= DE{—fn'l'fon: | C Engine

= Differences b/w EC Engine £ |C Engine

> Classification & 1¢ éngine
= py@s

\ Engine: Dedinition
¥ It is o device which

ohe __Fuel '
Chem-Energy BUFFHTH’]% Therma) Eﬂt’r‘c}vy mﬂg—_}ﬂ'lé‘fh. Eﬂprgq |

Based on combustion en
» Internal Combushion

| ace fnside the Cﬂh'nﬂ!er. |
| Example - Aufomobile Engines
»> fetro| €ngine

| » Diesel engine

LUT - V.:- +V5]
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
External Combustion gngine

¥ In extemal combustion engine the combustion of the
i juel {okes ploce outside 1he engine.

Example - Steom Engine, Closed ges 4urbine efe.

Differences between Ice emd ECE

S.Ne EC Engine | IC Engine

'_-'_"""_'_'——"_——_—-—-—--_-1._________________:
! Combustion of fuel s outside | Combustion of {uel Vs fnside
L. | the engine the engjine

P e ol -
Bulky olue to presence ol auxiliara T e
2. L{Epparafué like boiler an Cnnclmir‘;jri 1t 15 e t erng EDmpact

e e —————

High rﬂffﬂ wér: h_frn oLoey *L ” ' } . ht —
P 0u%pul’ of weighl top ozfp ;athc: of weight +o power

S [ e iy S I et e i !
1 can use cheaper Juels inclu| High oracle fuels ave usged

9. dl'ﬂj Solricl s{L_reIs, 'woith proper firferatfan

| e )

B i 1 L ton
_ |Higher requirement of water |Lesser requirement
— TR S 3 3

¢ | Lower egdiciency | Higher ef}iciency

- 1

SIT{EI‘I[' ﬂpél_';dfliﬂn elue to m:!—.sidé vert “'g . ek
combustion. e Very noisy eperated engine |

o
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Fundamentals of Mech. Engg. By M. S. Tomer Sir
Advantages of an 1.C.Engine

| These are the '{oﬂamfﬂg admﬂ{ngﬁa‘ t*} on 1.C. Engine
1. Mechonical Sr'mph'ci’rﬂ

2. Low initial cogt alue 4o obsence & boiler,
3. High efficiency than external Combust
Y Power to weight ratio is hl‘_c]h

5 Very suitable for small power requirement applications
6 Starling fime fs very less

7 ﬁequfl‘es less maintenance.

turbine condenser oy
'on engine

. — —

These are the fo(fowfﬂr] dflsadwhi{j

n Variety of fuels That cap pe
| Jeseous anel tiguijd fuel.

2. fuel used fs very costly like gasoline or cdliese).

3. Engine emissione are generally high compared 4o external eombus-
{ion E'ﬂjfne.

1. Mot suitable of lorge scale powser generation.

1S In case of reciprocating internal combustion nofse 's generafee |
due 1o clefonation.

! C{ﬂrﬁ‘;ift‘fﬂh'@ﬂ f")i ':T_ﬂ. [_C E.”ﬂ_fnfﬂ

1. On the basis of strokes used

» Two stroke cyele Engines
» Four stroke Cyele Engines

9€s of an |.C. Engine

useel fs limited 4o very dine quality |

| VRS - @ E
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

Z. On the basis m‘f Cycle used
> Ofto Cycle Engines

» Diesel Cycle Engines

> Dual C‘Hcle Engr"m—'{g

S On the basis tﬁ; ft_{;?f’.j' O/ fuef used
» Petrol Engines

» Diesel Engines
o8 Engfnes

Y. On the basis of types of Ignition Methed:
» Spark lgnition (St)

> Compression lgnffrbh (cr)

‘ On the basis of types of cooling system ysed:
» Alr ceoled engines

| » Watler coplec! engines

. rf!Mw'fq the (¢ eq_qin.:ﬂ pn the basis G} [/d rabio. [AxTUL 2022-23]
» Long-stroke engines

¢ Thege engines have o relaHely long stroke tompared 1o the
bore cliameter

| ¢ Have an 1/d ratio greater than {.
L Square engines

* Square engines have I/d ratio close 4o | . wohich means fhe
‘ siroke length 1S reughly equal 4o {he bore cliameter.
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
> Shorf-stroke engines

| * These engines have a shorfer strok

‘ e compared 46 the bere oliamfer
* Have an VA rotio legs than i

1. On .'lhe‘- basi.c r_‘{ {HPEET r“[ d-‘HFImI position o-{ cylinder
> Horizontal Cylineler engines |
be Vertical eylingder engines

» Inclined cylineler engines
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. Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

Topic: 1C €ngine

leclure s 7

T@qu s Torgef

-) Ccamponen}s 0{ |C .{—Jngrnﬁ'

> 1C Engine Terminolegy
Z PVRs

Mein QE"‘BGW”'FF ot an .C.E [AKTU 2022-23]

‘ [n-’-akg ﬁpﬂfk ﬂluﬁf EXhﬂHSt

Mewifold ! Movioldl
Inlet '//
valué | N Exhaust
P"sfc}n..._______h value
o gh‘ﬂcjer

— Connectin
e runlt_ﬂ_h“’fk rocl J
€ Cronk
case

C-rnﬂfl:

Ct;['”f"f’f Block: The {Joundation of the engine, housing the cylindlers
where the combustion process oceurs.

| 11 fs made of cast fron or aluminium.
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

Ctr,)fr'nd@r:;: These cwe cylincler chambers where the combustion

| of duel and an takes place. It 15 macle 01[ cast iroon or
aluminium.

Pistons: Pistons e cylindrical components that meve up and elpwon

msicle each eylinder. The pressure created by the combustion
process forces the pistons clowon | converting the pressure into

mechemieal motion. 1f | made of aluminium alley, sometimes woith |
| Sfeel ref‘nfarcemenf-

Crankshatt: The cromkshadt is a rofufing shaft connected 1o the
pistons ﬂWDUf]h connecting rocls. It converts the linear motton o1
the pistons into rofalional wetion. wohick 'S then used 4o drive the

wheels of the vehicle. 1t is made of Forgec steel or necular cast iron.

the mpening einel clnaing th |

Valves: Valves are responsible fﬂr allowoing the tntake o4 air ancl j{ur:'i
fnfo the combustion Chamber (intake vajve) ol expelling the exhauat

gases (exhaust valve) after.combustion. These are made of stainless
steel.

| Combustion ¢ homber: The area inside the cylinder where the air and

fuel mixture is ignifed by et spark plug (in petrol engines) or by comp-
-ression (in diesel engines).

Spark Plugs: In gasoline engimes, spark plugs eve useel 4o ignite

the eir-quel mixture in the combustion chamber creating the cont-

rellec explosion that crives the piston down. I is madle 0f Cevamie
msulator with metal eleetrocles. !
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

Infoke and Exhaust Memifolds: These are pathways that direct the
infake oir anel fuel wixture into the cylfnclers and expel the
| Exhaust gases out of the engine, respeetively.

Fue) fry‘e*ah'on/Cmburem systerm: The SB.Sfem responsible for mMixing
ol onel fuel in the right

proportion bedore it enters the combustion
Chamber. Older engines use carburefors, while modern ene.s use fuel
injection systems.

\ :I_C f’?{}f_”_-ff’ Tgrmfnoloqy [AKTUV ]

s position o the piston Lohen it o Jor-

Bottom.- Dencl—(enfpr (B,!‘)c’): [t B fhe PQSFHBH O;{ 'H‘lE’ piSfﬂn ohen
i+ IS nearest to the crank.shaff. l

| Siroke: When piston
| 0s stroke.

| Stroke Length (L): It 15 1he elis

| Bore (py): Inner diame
face.

MOVES $10m TBC 4o Bbe o Bpe 1o TDC is know

fance between TDC and Bpe.

ler of the eylinder or oliometer of the piston

fVT -4 H—’:* Vﬂ
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Fundamentals of Mech. Engg.

By M. S. Tomer Sir

Swept Volume (Vs). Volume elisplacee by the piston as it +ravels

through ene stroke.

=T p*
‘ Vs oL

Total swept V= jm o2
Y
where K = ne. c»jf Cyh'ﬂﬂij.f
|

Clearance C
‘ g C Ume (Ur'lt- It IS. 1‘!‘!5 vnlume 0{ the Cyh'ndpr when Pi,;,]-m
at TDC, ‘fhf’rﬁ’f-ol’ﬁ, 't (s mmimum velume.

Compression ratio (r): I f¢ cletined as the ratio ﬂf volume bejore
compression to the volume of aff@r compression.

Vofume be{ore (‘ompr’é’szﬂn = Ve +Vs

|
Volume offer COMPYEssion = Y,

Four Siroke Engines

% 14 a cycle of an engine is completed in Four strokes of the

piston or Two revolution (720%) of the crank is known as Jour
stroke engine.

K} CHCIE consists Df processes f.e. Intake. COmMpression Expoansion
| ond Exheust foi=p

* Four Stroke Cny?nes may be S or CI. ]
* Ol engines work en Difo cyele. L
* CI engines work on Diesel cycle ,'

|
970\~ L

YRTE
ag e v el T,
‘-.-.""5""-'*:. S
‘|'-J'Ir._ A - i f 1
M a5 .l'l'.'L o
‘JLI I-|:| .Ii:-
;J il e R
- ] *af

'. ¥ '-"l am

A L ! m ok . sl

(&)
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

Topfc: 1€ Engine
| LEC‘iUf‘E‘-' 3

|
_]thkuj':i Torget

> Four Stroke Engines

2 Working 07! Four Stroke S| Engines

2 Working ef Four Stroke () Engines

2 Difgerences behaeen st and | Engines
— PYRs

Four Stroke Engines

R If o cycle gf. an engme s completed in Four strokes o} the

! pfsfnn or Two revn[uh‘nnhmﬂ o{ the erank is known 0S +ﬂur
stroke engine.

¥ Cycle consists of processes |.e. Intake, Cempression
onal Exhayst.

, Expension
IV EV

* Four Stroke Engines may be S
¥ S) engines work on Oie cycle
¥ CI enﬁines work on I1Njese) cyele

or Cl.

270"

150°
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

Working of Fouy stroke s Engines (Petrol Engine) [AKTU 2031-23

| spork plug (5P)
a.’,"é\ 3 o IV SpP v 1Y sf v
fuel - [ B l o
_ . = il |
TPC { ) - Fston | I | ORSES
‘ | -{__ ! 0\ | AR -
. Leubinder| | |
v | | |
BDC l ;‘ l
‘ L cpnmeching
| fd
|
|

Crank
‘__// f
| Sucton Compression Expﬁonrsmﬂ i’}ﬂﬁ“
| stroke stroke working |
stroke
P-V ond 4=

s ol lagroms dor O, Cycle : 8| Enolge

T

fressure —»
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Werking of Four Stroke SI Engines

[The mrking of o Jour- shroke spark -ignifien (sYengine involyes Jour

2. Compression
3. Power
Y Exhoust

These strokes are repeated in a continuns cycle fo produce power |
I-]nfnkf Stroke (Suetion)

> Piston Moves

clownward 4rom Tpe 1, BDC.
Inlel volye

S opened and the exhaust valve is closed.
P Pressure nsicle the cg[inder 15 recduced below the atmo

spherfc
prvessure,
P The mixture of air-{uel is sucked into he cylinder through the
inlet valve.

|
| » The timing of the infake valve is corrolled by the camshadl,

| tohich is synchronized with 1he engine’s rotation.
2. Compression Siyoke:

| » Piston moves up from @pc 40100,
» Both |

» Rt the end o} cempression combustion sfarts poith spark plug,
|3 Power Stroke (expansion):
| D The hum}ﬂg 9(35&5 E"Fpﬂﬂd fﬂpidlg

*},L Download Gateway Classes App ‘%’ (==]
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

B Gases exert on impulse (Hhwust or force) on the piston.

‘ P The pision is pushed 4rom Tbe 4o Bpe.

P This linear motion 04 the piston is converted into rotary moti
01 the crankshof through connecting rod.

e Bﬂfh fﬂ’f‘f Cmcf E’Khnu&f mlves are closed.

+ Exhoust Shoke.

‘ > Piston moves upward From BDC

fo TDe.
> Exhaust valve s openecl

aned the inlet valve s elosed.

> The burnt qases are forcec out to the etmosphere through the
exhaust valye.

P The inlet valve opens slight

ly before TBc and the cylinder |
rf;““":' to receive 1re.5h eho g o

vge to start o new cyele.

MfE"T the exhaust stroke, the
fo operates s long as +h

b

Spark 4o ignife ft.

eycle repeats, ancl the engine. eontiny,
ere 15 & supply of qiv- duel mixture and a

‘af Download Gateway Classes App E’ E
TR _ Yol
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

Working of Four Stroke Cl Engines (piegel Engine) [AKTU 2022-23]

El

el S .
Cnmprg;:;: Working Exhaust
| Stvok = f;{rnkg 5’ fﬂkE
| " LY. = EV =Exhautt
Fl. = fuel infector nlet valye Exy;;:; |
‘ P-V ond T-c

diagrams for Diesel Cycle . Cl Engine

@5@:; ¢) {Y-egnrnmn_g

Valume —3
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Working o} Foyy Stroke (|

The mork?ng tn{ o 1nur~
Strokes:

L. Interke
0 Comprexfﬂn

3. Power
Y. Exhoust

Ehgfng};
stroke spark-ignition (S1) engine invelves fouy

These strokes ore yepeated |

1. Infake Stroke (Suckon):
» Piston moves from 1p, to Bbc.

» Inlel valve is opened anl the exhoust valve is closed.

» When piston moves trem TbC 4o BOC, the pressure ingide the eylinder
1S reduced below the atmospheric pressure.

P Fresh oir 4rom the atmosphere |
through oiir cleaner and inle}

| Z2: Compression shroke .

> Piston MOVES from Bpe fo T,
> Beth inle} oy ex haust

» The only a8 drawn olurin

g Suchon stroke je Compressed +o o high
| PIEssure and temperq hyre.
|

3. Power Stroke (Ex

pansgion) » |
‘ » Fuel (diese))

18 injectee] ingide he cylinder with the help of Juel tnfector

> The buming qoses Cxpemd ropiclly ond push the piston Jrom e o BDC.

? This linear mokion ot piston is converted into rotary motion of the
Cronk shaf} through conneclimy rod.

[P Both inlel emd exhaust valves ave closed.

. @5 3G
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Fundamentals of Mech. Engg. By M. S. Tomer Sir
|Y. Exhaust Stroke:
® Piston moves from BPC $o TPC.
» Exhougt walve s opened the inlet valve is closed.
-
'Lz?u:urnf goses are forced out to the atmosphere through the exhayst

» The inle} valve opens slightly bedore B¢ anel thy eylindler i reaely to
‘ receive fresh air fo start o new Cycle.

Kiter the erhaust stroke, 4he eycle re

fo eperate qgg [mﬂg

peats, anel the en
as there 18 a suppl 3
to lgnite if. PPY of air-4uel mj

9Mme conkinues
xtufe andl o spak

Differences between S| and ¢ Engines [ AKTU 2023-24]

It WOrks on OTTO cyele oy congt |IE iorks on a' Diese! eyele orcorshn

cm’( Volume heed aeleliFran. nt pressure heat adeliton |
During the intake or suchon proc-| During the intake or SucHon process, |
eS8, aiv anel fuel are used. |onfy afr (s used.

2+ e 4uel used Petrol which i high-| The fuel used biesel which fs
| low volatile.

l ~ly volatile.

| [ 2. [SeH-ignifion fen verature is high. | seld
The fuel 1s supplied by Carburetor: [The duel s su pl¥

- _|The maintenance cost fs logo.
6. |TF f's useal tn Small Vehieles.

The compression rah's 13 § to /0.
- The Sfarhn of this enpine is COdsY.

It produces less nojee
Lower Hhermal eliciency because
‘ 0= 1o the 1owo compression rato.

51 ay Fing *F $ ﬂ Iifte clifficult Cﬁm;m'ru tive

High thermal e#fment_y because
of 4he high compression rafio.
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Helpline No. : 7455 9612 84 PDF PYQs  Recorded

Notes Solutien Llectures
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Fundamentals of Mech. Engg. By M. S. Tomer Sir
lopic: I.C. Engine

| ecture -Y

‘ 'Toclng’s Tgrge’r
> Two Stroke Engines
> Working ef Two-Stroke S| Engines

> Working ef Two- Stroke CI engines
~ Ditferences between ¢-stroke and Y- shroke Engines

‘ oo strokes Engines

* It a aycle of an engine is completed in Twp strokes of the

PfoDn oy ONE revolution (360°) 54 the cronk {3 knowon s {our
Stroke engine. 1.V £V

¥ Cycle consists o processes j.e. Intake
Compression, Expansion anel exhaust

* Teoo stroke Engines may be s or C1.
* Sl énﬂines WOorK on Otto c_qcle
¥ C) engines work en Piesel cyele

70"

Working ot Tuo - stroke s1 engine
Working [AKTY 2023-24]
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

» The Working of a +wo - stroke  spark -fqnition (s1) engine
fﬂVﬂIVE':‘S x .SFI’VIP’E“T CBQIE Cgmpmr@d o o {OLIV-S"‘I’T}F‘CE’ EHSFHE".
> |t completes one powser eycle in just two strokes of the piston.

> These engines are commonly used in small applications like motor-
-cycles, scooters efe.

A \SPGTR p{us

,_'__“: t:‘ Exhaust
Deflector L4\
Tra c
";aﬁr i « Intake port
Prston - connecting
rogc
= Cronk Shﬂ”‘
Crank

1. Intake and Cﬂmpf@SSimn:
b The piston moves {rom (8bc) 4o (ToC).

» Both fansfer ond exhaust ports are covered by the piston

» hir tuel mixture which fs alreccly trongferved fndo

the chr'nder IS
| Compressed bg mmvfng PI‘SI'CJH‘

> The pressure onel temperoture incremses of the end

P Rs piston olmost reaches the top dead center.
fﬂgfdg 'I'hf' C'Hlfhdf’r 'S l"gn‘ifed b_y

by a spark plug.

a} compression.

The air Af-UET mixture
Means ef e electrfc spark proclyced

E3 3
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

> At the same time , the inlet

Pt’ir{_ LS UI’ICMEFEEI bH ‘H’IE Pi.@,{nn_ [—-rgdh
o duel mixture enters

the crankeease -fhrough the inlet port.
2. Power and Exhaust:

» The burning qases expand in the
torce the piston 1o move dowon Thu

» When the piston moves dews
B partially compressed.

Cylincler. The burning gases
$ usedul work s obtained.

n, the air fuel mixture in the Cronkense

port is uncovereel, Burnt gases
port s alss opened.

Working of Tioo Sheke 1 Ergines

Working:

» The working f a t100 - shoke compre -
: ~83lon -fgnition (Ct)engine fnvolves o

Sfmpler cycle comparecf fo o four-s.’rrnke.
engme.

) ” CDm’DlE’J[ﬂS tne Pokoer CHCIE Fﬂju&f'l
foo strokes of the piston.

» These engines are commonly usecl

i smalt applications like mmforcyeff&',
Seoofers ele. f

Download Gateway Classes App E’ =]
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Working of Two Stroke CI Engines [Sem exam]

l. Infake and Compre ssion :

| » The piston moves drom (BDC) +o (ToC)
» Both transfer and exhaust port are covered by the piston
» Pir which fs alveaely transterred into the cylineler is cempressed
oy moving piston.
> The pressure end temperature mereases at the end m-} compression)

D ?r‘sfan almost reaches the top dead center. The fuel is injected
ko the hot compressed air inside the cylinder.

» The fuef mixeel eoith hot alr

ancl burns.

> The odmission of {resh air into the crankcase continues Hit +he
Piston  reaches the top dead center

Z. Power ond Exhaust:

| » The Iguming gases expond in the cylineler.

» Burning qases qorce the piston fo move dowon. Thus
| obtained.

» Nt the same {ime , the alir in the crom

by the movement of the piston 4,
» At the end

u.seful Loork 18

kcase {3 compressed partally

10¢C 4o BDc.
of expansion, the exhaust port s Uncoverec).

| > The burnt gases escape {o the af mosphere ﬂ'lrwgh the exhaust port.

Scavenging process [AKTU 2022-23 Even Sem]

| Seavenging:
» Scavenging s & process of pushing exhaust gases out of the

cy inder.
@5 3@
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
» One of the eriticol aspects of +00-

Stroke engfne de.sf_gn 1S scavenging, sl e |

which fnvolves replacing the exhaust Erh?uﬁ — fiston

qases with fresh Crr- fuef mix ture - ' Tronsfey

to optimize combuston eﬁfciencg- jnhcaf+ ‘ | L7 port
por

» The C’hcu:ge (erir fue[ '
éntere the engme cyli @ :
ylincler 4rom & a1
| the cromk case at o pressure higher ( -
thon the exhaust gases.

mixture or air )

Ditterences between Ystrokes and 2 strokes engin €s [ Univ Exom)

|
S. No. 4- Stroke Englne 2-Stroke Engine

Four stroke of the piston and +oo | Twoo Stroke of the piston ang one
fevolution of cronkshedt: [revolution of crankshadt

One power stroke in euerg two |One power stroke in each revoly-
revolution of crankshoyt Hon of Crankshnﬂ'

Heavier {lycoheel olye to nen-uni Lighfer -{Tthheel c-luf_h:' moye
—form +urning movement _|uniteorm turning movement

Lesger cooling ane Iubrfc;Hon | Greater cmh‘ng amel lubrication
requirements d requirements ~
| §. | Power prociuce is less | Theeretiaally ttoice porder
| z

Contaring valve omd valve mechanism| Containg pords arvangement
| Volumetric efficiency and Thermg | Volumedric e{ficiency enel Thermal
| 7 Eﬁfciency Qave EHTEIEHCH are

high but mechanieal efjiciency is lovo [low but mecharicol eficieney is high

Heavy onel bufkg 'Lghf ancl compact
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Tepic: Electric vehicle (£Vs)

Leciure&-g

| Today s To r’get

>Electric vehicle (gVs)

= Hybrid Electric Vehicles (HEVs)
2 PY&s

EIECJ{I’I}}_ \thi_ci@_ [AKTU 2022 - 23]

) An electric vehicle (gv)
1S e vehicle that uses one
or more electnc mobor

for propulsfon.
» The electn'c motors ave the

pr,acemenF crf. |CE . P— —#Mﬂf’ﬂﬂ‘ﬂj
Main Components of electric vehicle are: — —gegeqemﬁve
P Battery reatking

» Electric motor
» Baffery charger

» Power electric converter

| Elechric vehicles (£Vs) have qgained populority 1y,
1o their potential 4o reduce

| ~ENce on fossil Hyels.

recent Yyearg C‘fue

greenheuse gas emissions anel clepencl-

Advantages qnol alis - advantage s o
Advantages: [ AKTU 2023-2y]

an Eleetrie vehicle

» Environmental Benedits: EVs produce zero emissions. which helps recluce |
atr pollution and greenhouse oas emissions, leading to improveel aiv
quality and healthy environment:
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b Energy Efficiency: Electric vehicles wre more enerqy - eflicient

than fntermal combushion engine yehicles. They convert a higher

Peércentage of energy rom fhe electricity grid into usable power
7or driving, reducing energy waste .

b Lcmﬁ Op@ra#»_fn.g Costs: EVs hﬂVE’ ;L'JLJEI' DPEFEIHHH costs compared fo
traclitonal gas - powered vehicles. Electyicity s generally cheaper than
gasoline. anel EVs require less maintenance due o less moving ports.

» Recluced Noise Pollution: Electric vehicles ore qureter than intermnal
Combustion engine vehicles reclucing noise pollubion in urben erens
oncl creatfng o quieter driving experience.

1
P Government Incentives: Many governments offers Incentives apel

subsgiclies 44 encournges the acloption ol electric vehicles, such as
tax eredits, redyced registration Jees efe.

e regenerafive bmkhlg 3y stems

Which recapture energy cluring brakin_c] ancl store 1+ in the battery,

‘{‘urf’hﬁ'f fi’ﬂr)faviﬂg Eﬂﬂ@y I?Hl.l:ff'ﬂ(_y-
Disadvantages: [ AKTU 2022 -23]

1® Limited Driving Range: One of the primary chatlengeg with EVs |

their  limited elriving range compared to conventional vehieles .
Alwlhnuah ranges are improving, some EVs may st not he suitable

'Jfl:rr fﬂﬂg*dis nee travel woithout frequent charging.

» Chorging Infrastrucdure: The ovailability of charging stoHons can
be limited th some areas, moking 't clifficalt tor EV clnvers 4o |
Chnrge their vehiele cnnvenienﬂg JSpECimHg 'n remeofe regions.

| » Longer fngu@fr'n_g Time- Ehargin_g On EV 1akes Jonger then refueling

@ conventional vehicle with gassline. gyen with jast-charging fech-

hour o charge {ully
510,

-nology, it may sHIl foke several minutes fo an

e
T
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clep emlfng on the baﬂery Capa(ify ond t’.‘hm:qr"ﬂ_q s peed.

> Initial cost: Electrre vehicles generally have higher cost Compared
to racliona! 3GSDIT‘H€rPﬁW€I’€Cl cavy, mm?ﬂiy cfﬁe fo the cost o:f

borfteries. However, prices have heen clecreasing as fechnology
aovances anel procluction Scales

» Baitery lide and Reey
concerns far Ele.
all bafferies il

1 -

f?f.fr}g: r’;at’rery h‘«fe engl

| I’Ecyefr‘nﬁ eIve. ongpin
While bﬂHEry fechnn{qu IS tmproving enveniuag

clegracle ene] neeel replacement. Proper battery
clispasal ave essential o mivimize environmenta|

| Hybrid Electric Vehicles (HEV)
» A hybricl vehicle ¢

€ [ [
Gufomebile that mmb:@P r = AR

OF more power sources fo
provide propulsion.

> The most common ype of hybrid
Vehicle ts the hybricl eleectyic
vehicle CHEV) rohich typically f

| Combines an infernal combustion
engine (I’GE) and electric motor r"-_-._ _—_-T-

! Types o} hybrid vehicles
favallel Hybrid Electric Vehicle (PHEV): [ AKTU 2022-23 Odd Sem]

> In a paralle] hybrid , both the internal combustion engne emel the
efectric motfor are connected 1o the Vehicle's n‘r’nhsmis&imn.nrfﬂwing

either or both power Sources to cirive the wheels stmulfeneoushy.

®5 3O
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> The eletric motor assists 4he engine cluring acceleration emnd
provicles  regenerative braking fo recharge the battery toher

| the vehicle slows down.

Series Hgbrid Electric Vehicle ( SHEV):

» In o senes hybrid, the interma) com
Yy drive the wheels.

> Insteacl, It serves as o oeneralor 4o cha
then powers the electric motor tat

busHon engne does not cliveet.

rge the bﬂﬂery , tohich
elrives the wheels.

|
5' The engme may come into cliveet operah‘m in certain nSHUGTI‘DHS,

Such &1s then fhe bcrHety charge fs Jow or curng high pewer
clemands.

£V Botleries [AKTU 2023-2y odd Sem]

> Electric vehiele (EV) batteries ave a eriticol component of elecirc |

Vehicles, provfclr‘n‘g the energy strorage neecled o power the electr
| Motor anel propel the vehicle.

» These batleries ave typically rechovgecble wynd store electrical

energy n the form of chemical energy allowing Hhe vehicle +o
travel without the need {or an ttemal combustion eneyine.

@PQS o1 EV BaHeries

1 Lithium-ion (Li-fon) gatteries
2. Solid-state Balteries

1 Lithium-fon (Li-Ton) Batteries

1» Lithium-ion baleries eve +he most common type used n electric

| vehicles cue o theiy high enerqy clensity, which allows for longer
cAving ranges omel peHer perdormance.
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> They offer a geocl balance behaeen eneyqy Capacity , woeight:
and cost. Many EV manudaeturers use variations of lithium-len

Chemistry, such as [ithium iron phosphate (LiFePOy) end lithium
nickel manrganese cobalt oxide ('n.«'mc) |

2. Solid-State pateries:

| > Solid -state batteries are ar emergmg technology that cims +o

replace the liquid electrolyte in Hraditional lithium-jon balterie s
with o soliel-state electrolyte.

» These bolteries have #he potential 4o ofer higher energy clensiies

:}.mgfer churying times , omnd Improved safety comparec 4y conventio
-at! [ithium -ion baileres. However, they are shill i the early
Stages |

D}[ CDMME’TCFE?‘HIHHDH anel not ‘-jE’t Wfdt?‘i.’ used T.H EVs. ‘

Electric Vehicle CEU) Ehargﬁ*rg
P' Eleckric Vehrele (EV) chargem are devfces useed 4o fﬁﬂhﬂf,gﬁ’ the
batterles of electric vehicles.

» There are citferent Jypes o

} EV chargers each with varying charging
Speecls and applications. i

EP‘?S D‘f EV (‘har;gr?rj:
L. Level 1 chavger (120v):

volt  hougehelel outlet:

4 These Chﬂrjerg Cive r’E’Tc!rHUé’f_y slew and are Surfable fOT overnight
Charging at home. Level 4 chargers typically provide o charging
rote of aboul g o S miles 64 range per neur of charging.

L Q

.‘ ®
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Z. Level 2 charger (240V):

> Level 2 chorgers are mere powerful than Level 1
|

require a guo-volt outlet. They eommonly installed
! places, anel pubh'r:. Chmrgiﬂq Stations.

» Level ¢ chargers provice faster charging rates,

Grouncl 10 +o 30 miles of remge per hour of
on the vehiele and chavger specidications.

3 D¢ Fast Charger (leve) 3charger):

> D¢ fast chovgers, also known ag
Chorgers Commonly doung)
along highwoays.

b‘ They provide rapiéd chorging
to the vehicle's battery,

> D¢ fost chorgers can
minutes. making them |

Y. Tesla Superchar\gpr:

Charger.q cinal
al homes , Loork-

4_L,pir:u|13 adclin_g
charging , clepending

LPVE‘] 3 charyers, are 'hfgh-pnmwfc’

at public charging stalions, rest areas. and

> Tecln Superchargers ave oxel sive 10 Tesla electric vehicles.
> They are high-speed pe fast chargers clesigned specifically for
Tesla cars.

» Superchavgers can provide fast charging
placed along hy

ghways ond popular 4ray
‘ clistomce travel for Tesle ovoners.

rates end are strategically
el foutes }o Support |ong.
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