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Fifth Semester

Electrical Engineering

Scheme OCBC2022

ELECTRICVEHICLES

Time : Three Hours Maximum Marks : 70

Note: ! Attempt total sir questions. QuestionNo. I (Objective type) is
compulsory. From the remaining questions attempt anyy've.

grd E: cal Ed fiftcr caq m'qio 1 (.rqftE r6R 6T)

erfted tr e)s cqrl ii ri m-6 16 oi ea 6frqr
if In case ofany doubt or dispute, the English version question

should be treated as final.

frxfr tfl qmx b nlr qem ft-qrE fr Rrft;t siffi qnl fi
qqc d Giftq qf{ qdfl1

l. Choose the correct answer. 2 each

wS ret E1qaq frftqr

I Which type of battery is commonly used in modern electric
vehicles?

(a) Nickel-Cadmium(NiCd)

(b) LeadAcid

(c) Lidrium-Ion (Li - Ion)

(d) Alkaline

3tTgfrfi fr-W qEct ii etq' at{ {fr ffi 6r scq}T frqr qnr tr
(3T) Ffr-d-AEfus 6ricd)
(e) +s-cfrs
({{) dRrqq- 3rT{. ili - Ion)

(s) Ydarsq
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12)

i| Which qpe of winding is done in stator of PMSM motor?

(a) Concenric (b) Lap

(c) Wave distributed (d) Distibuted

PMSM h $|ci d fr$ rcT{ A a6Grr fr urd t
(s+)r*ffi (q)dq

(t) ie' ftoRn (q) ffia
tuD In which "Hybrid power train system" engine (ICE) supplies

power to generator and generator supplies power to electric
motor and electric motor supplies power to wheels.

(a) Parallelhybrid (b) Serieshybrid

(c) Series parallel hybrid (d) Plug in hybrid

fr-{ "ErEfrs qfiN h ft-€q" { isr-q-{ti{ o} aen qcl-cr

{dBo. +et o} 3a{ {dG'f,6 +i{ +d of qfix rsm {rfr t
(o) sqin"{ Er{B-s (q) &ft oeB-s

(s') 4"fr-sqid{ EEfrs (s) wrT g{ ETqEg

iv) Grading resistance on a vehicle is given by

\o +ror q{ drH qmr }tr r {Ri-& {e, d-dT t
t.

(a) lpCpAV' ft) mgp.cosO

t"l ,irgri.e (O ne

v) Which motor is used in tata nexon eV?

(a) Inductionmotor

(b) BLDCmotor

(c) SRM

(d) PMSM
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2. a)

b)

t3l

zrer tEffi ev { olq fr r}eq or sq+T ftql .rqr t
(ei) ftq qi'er

(s) BLDC+fi

(s) fu€ Rlrdi +c{

(E) PMSM

List the components used in HEV 2

EEBs frg.d d-6? b gw er-ordt fr qfl q-rT$ar

Explain principle ofPlug in Hybrid Electic Vehicle @FIEV) with
its neat block diagram. 4

wTr 51 ErEfr-s dRtr +dE eHEV) + ft-<l< o} *q-o
qio srqffq q{rfi Eqgr5tr

Describe the economic and environmental impacts of electric
hybridvehicle. 6

reffio 6g6u ++E + o{TRt6 3ft qqffiq qqrs 6T qofT

fiftst

c)

3. a) List the factors affecting the vehicle motion and write equation of
rolling resistance. 2

+f,drft oteqrft-ir ori qi-d oRsit frqfie-fl$i oft ffiq
cfrR1q er s*orq ftfucr

b) Classifi motors used in electric vehicles and hybrid electric
vehicles. Which motor is most efficien! state its rlain featues?

4

ft9f, qrd 3A1ErEfr-s ft-ga sr-ild { sdlT ff qri fld qtett
oT Elflo{q A&'qt +ffi da vstfto <e t, wb gw sfuoaur
(gsr) .rdT5ar
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c)

t4l

Draw conigurational diagram ofseries hybrid and parallel hybrid
vehicle. expiain work ing with examples of such kind of vehicles.

6

M'ErqBs 3flr €qinr osas a-qd qeii b eftft-erc qto
ergi 3i{ gs rmT{ il qieii fr orffi ssr6iur r+Bd qqfldr

Define aerodynamic drag lorce and grading resistance force. 2

qrg{fr-fiq o$q ca 3ir }Er cRR}q qd d qfun&o fifucr

Explain in briefenergy saving potential olhybrid drive trains
(vehicles). 4

agfr-s qTgq.*q (sT6n) { wqi ced ff €qTsil3Ti o} *e)c it
\1.1V rlq

Explain working of Buck-boost converter with neat diagram arrd

state its applications. 6

{o-$r 6qd{ fr orffi scr fu+ erlo{ {fls.rd 3i1

st+h sqqlrr q-dr{lr

Differentiate between unidirectional and bidirectional converterc.

2

q.FrBrqkaTrd ft er5sTqf"errd 6q& + Etq 3i6q {qE ffftqr
Explain principle ofstep-down operation ofconvefter used in
EVs with diagram . 4

fr'qo qrE{ ii rq},r ffi qi Ed {tc-sTs{ 6q& + y_qrac }
ft-qi( o) ftl qqm{ eq-fldr

Draw block diagram of EV configuration based on power
converters and explain its working. 6

ft-{d Er6c } fii< gd+qift-o6q& ffi.rrkd srfrft-qm srqrm

err{} 3i{ {{rfr orffi qrsrf}r

4- a)

b)

5. a)

c)

c)

b)
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6a)

b)

7. a)

c)

tsl

Explain in briefprinciple ofDC-AC converter. 2

DC-AC o-q& + odft-<r< o) *s)c it srflgdr

Explain principle of operation of half bridge DC-AC converter
with R-L load. Draw its neat diagram also. 4

crd *g nc-ec Fqdl + le'rd{ ft-<T< +} n-l qx b'ftr}
€qET$i Gil{ grFT s@ srqtrH lff il{r$r

Explain construction and working of permanent magnet
synckonous motor. Name the methods of control of speed of
this motor using in EVs. 6

tel* gE{o gqfld frc{ fr €E{rT 3ir rTdfrfr{ o1 eq-$Tdt

{€ +et h fi-So utilr} { sqqtrr tg :Tft frriilr fr ftftrqi'
qonir

Describe in brief the main features of switched reluctance motor
which makes it suitable for EV application. 2

R< ftTdfl +er (sRM) e Wq Wil Fr qelc { sdq Aft\
qY {d fugf, qEit d eq},r h ftrt sqgm md tr
Explain regenemtive braking in EVs. 4

fr-g-d sTrii { S{d-'r< ennw a srs.ntr

Explain contol architecture ofhybrid electric drfire train (HEV)
with necessary diagram. . 6

6EEs gafto gr5o fi 6reg b ftirlr qrffi|asr o] q'frT

cq-fl{Ar

2

b)

c)

8. a) Define specific energy and specific power ofbattery.

H ff frfiru 6qf ft ftlQle eTtu o) qtunR-o 6frsr
b) Explain levels ofcharging ofEV battery.

G-gf, qrEii fr ffi qrftfrr + Rii of sqarqdr
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l6l

c) What is supercapacitor? Explain principle ofworking offuel cells
with neat diagram. Name the electric car in which fuel cells are
used. 6

gqr &tR"ci a+ f r rql +d t 6Td ftr<r'n 6) wru fu{
rqrfi sq-flr{dr vs ft-go on or mr ro6} frrrf nXa ttat or
sczilrr frqT qqr t

-c,.e!@.e-
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