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Fifth Semester
Electrical Engineering
Scheme OCBC 2022
ELECTRIC VEHICLES
Time : Three Hours Maximum Marks : 70

Note : 1) Attempt total six questions. Question No. 1 (Objective type) is
compulsory. From the remaining questions attempt any five.

Dol B: T g DI YT PHHID 1 (SIS TBR PI)
el 81 99 ¥eAl § & fgl ulg & gt DI

i) Incase of any doubt or dispute, the English version question
should be treated as final.

foret Y TR & TeE Iar e fi Rufy F st umwr &
HeT @ | AT SR

1. Choose the correct answer. 2 each
Hel IR BT gIF hIfg|

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

(a) Nickel-Cadmium (NiCd)

(b) LeadAcid

(¢) Lithium-Ion (Li-Ion)

(d) Alkaline

Iy faega arerl 3 W B 92t ST SuanT fHaT S B
(31) Ffpa-FHeftmm (NiCd)

(3) <fs-tRis

(@) effirm—-3amae (Li - lon)

(%) Gedelis
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i) Which type of winding is done in stator of PMSM motor?
(a) Concentric (b) Lap |
(c) Wavedistributed (d) Distributed
PMSM & R o 5 yoR 6t aEfn & o @
(31) Tt (%) ot
(¥) 99 faaRa (5) faafa

i) Inwhich “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) Parallel hybrid (b) Series hybrid

(c) Seriesparallelhybrid (d) Pluginhybrid

frg “'grsfie iR ¢ Rew’’ § §99-SRex @1 T SFReR
FolfFes AR A AR FolfFesd Mex et B GleR TS Pt &
(37) TR gEfls () oot gzl

() soft-wHicR s (3) @ 37 EEfie

iv) Grading resistance on a vehicle is given by

U el GR i arelT AT IRREE 9t g @
(@) %PCDAVZ (b) mgu-cosd ;
() mgsind (d) mg

v)  Which motor is used in tata nexon eV?
(a) Induction motor
(b) BLDC motor
(¢) SRM
(d PMSM
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Tl a2 eV ¥ B ¥ Mex B Iudhr far m
(1) IROT Hiex

() BLDCHR

(W) e Regdy Hiex

(8) PMSM

List the components used in HEV. 2

grsfos g Fva & T sragal & @ T

Explain principle of Plug in Hybrid Electric Vehicle (PHEV) with
its neat block diagram. 4
R § gREe sofded b (PHEV) & Rierd o @
=il SUF TR GHAT |

Describe the economic and environmental impacts of electric
hybrid vehicle. 6

sﬁﬁ;ﬁmﬁs%ﬁ?ﬁr%m&iﬁaﬂqqﬁwﬁuwmaﬁ
Hiforg|

List the factors affecting the vehicle motion and write equation of
rolling resistance. ¢ 2
et TR I FHITAT B ATt B! i et a7 iR K
wfcRty @1 st forRam
Classify motors used in electric vehicles and hybrid electric
vehicles. Which motor is most efficient, state its main features_?
4
faega arei sk wrsfie faega aeat & waw & o Tl At
T GTeRRIT HIY| Mﬁaﬂaﬁm‘q’a% Gﬂéﬁg@ Srfyereor
(To1) FarE
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Draw confi gurational diagram of series hybrid and parallel hybrid
vehicle, explain working with examples of such kind of vehicles.
6

Wﬁwm%a@ﬁmmﬂﬁamﬁ[

Define aerodynamic drag force and grading resistance force. 2
I o gt 3R AT ufeRiy aa @ aRwid Hifsw
Explain in brief energy saving potential of hybrid drive trains
(vehicles). : 4
B grEa o7 (arga) & Seil g9d H FHEIS B Had F
SEEIES]

Explain working of Buck-boost converter with neat diagram and
state its applications. 6

W—@%Wﬁaﬁuﬂww%ww@sﬂq
Tqh IUAN A |

Differentiate between unidirectional and bidirectional converters.
; 2

gﬁsguiﬁﬁmaaﬁia@mmﬂaaﬁlﬁésaﬁﬁwwrﬁﬁm

Explain principle of step-down operation of converter used in
EVs with diagram. : -
faga areT = W R ST ATl RI-S16T ek b T &
figia & T s R G|

Draw block diagram of EV configuration based on power

converters and explain its working. 6
fEe a8 & UleR Seiagid Hracx UG eI s
13 3R Sh BRI TS|
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6. a) Explaininbriefprinciple of DC-AC converter. 2
DC-AC 9 & SRR 3 |87 § T
b) Explain principle of operation of half bridge DC-AC converter

with R-L load. Draw its neat diagram also. 4
3% ¥ DC-AC Fack & waTe g @t R-L 9R & ford
TR 3R g wWew syH o s |

c¢) Explain construction and working of permanent magnet
synchronous motor. Name the methods of control of speed of
this motor using in EVs. 6

TRl g5 qeadiel Hiex &t Fava1 3R Hrifify o wwssd |
3 A} & faga A 9 Swm gg A FEEw 6 fftar
CRIERE

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

feaes Reads Aiek (SRM) & =7 011 & Hag # quie Hifs
S g9 g aredl & v & Rl Sugs e §

b) Explainregenerative braking in EVs. 4
et aTeett § e ARG B e

c) Explain control architecture of hybrid electric drive train (HEV)
with necessary diagram. 6
g3 Tifdes gigg &9 (HEV) & Friawr anfhear o afm
9=y |

8. a) - Define specific energy and specific power of battery. 2

dctt &t faftre St ofik fiftre ofts & oRfta Hifgl

b) Explainlevels of charging of EV battery. 4
R a1t 6t ded TRET F =R @Y TR
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c) Whatis supercapacitor? Explain principle of working of fuel cells
with neat diagram. Name the electric car in which fuel cells are
used. 6

IR HURIR F1 B2 W Aot & o Rigra ot e Ry
Wwﬁlwﬁ@amﬁwmmﬁmﬁaﬁﬂ
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