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Seventh Semester B.E. Degree Examination, July/August 2022
lntroduction to Electric Vehicles

'l'irnc: 3 hrs. Max. Marks: 100

Note: Answer an-y FIVE full questions, choosing ONE.lull question.from esch rnodule.

Module-l
DiscLrss tlre need for an electric drive vrsa-vis;ind ICi engine basod on (i) IrfJicicncv
(ii) PollLrtion (iii) Capital ancl operating cost (iv) Dependence on oil (10 Marks)

lrxplain rnajor issLres ol-electric vehicles. (10 Marks)

OR
a. Brietly give an accoutrt o1'past 30 years cievelopmenl of electric vchicles. (10 !larks)
b. What is the engineering philosophy of electri,: vehicl;s'? Ilrief on kev EV tcchnologies.

(10 lilarks)

Module-2
3 a. Write brief-ly on concJuctors and insulators.

b. Explain the functions olresistors, relays. capacitors and solenoids.
c. What are the weight and size parameters considered fbr electric i,ehicles?

OR
Classily AC and DC motors. Iixplain the workirrg o1'a simple DC motor of brushcd typc

(10 \'Iarks)
(10 Marks)

Module-3
Wrth the aid o1'a block cliagranr, describe rna.jor components of a Battcry Opcratccl l:\'
(BO|-.V). (lo N{arks)

Make a comparison of a battery operated IrV (BOIIV) with ICi errgine vehiclc (lCIrV) with
rel'erence to. (i) torque (ii) ernission lrr:rther, list out the dtsadvantages ol'an lr\'.

(10 \larks)

OR
LJsing / drawing a schematic diagranr, explain reg:nerattve braking and thc cncrgy flou'
dr.rring acceleration and braking. (10 Marks)

Wrile a brie['note on steps lbllowed in logical diagnosis o1- the battery opcratcd clcctric
velriclc (10 Marks)

Iixplain what arc the energy and perlorrrance parameters of'an EV?

Module-4
rl. Deflnc the fbllowing parameters with refbrence to an EV batterv

(i) Battery cirpacitv.
(ii) Discharge rate.
(iii) Depth of discharge (DoD)
(iv) State of charge (SoC)
(v) State ol'Discharge (SoD)

(06 Marks)
(0tl Marl<s)
(06 Marks)

(10 Marks)

A 3.5 V battery is at 2.7 V at SoC o1'0% and 4.3 V at SoC of 100%. This implics tl.rc voltagc

oI'the battery lies between 3..5 + Ao4 volts. Irind A. (05 Marks)

Assumins SoCl is a linear lLrnction ol'voltage'what is (i) SoCl at 4 V and (ii) Voltagc at

SoCl o|64%? Assug-ne lhe relation. SoCl : ( l00V-270)i 1.6 (05 Marks)
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OR
tl a. I)iscuss briefly how battery rating is done in the fbllowing cases:

(i) Cold Cranking AmPs (CCA)
(ii) Cranking AmPs (CA)
(iii) Ampere-Hour (Ah)
(iv) Reserve capacity (RC)
(v) Watt-hour (Wh)

b. Sketch and explain the lvorking of a,

(i) lcad-acid batterY
(ii) Nickel-metal hydride (NiMH) battery.

l8AU754

(10 Marks)

(10 Vlarks)

Module-5
9 a. Mention diffbrent types of luei cells. With a schematic sketch explain thc working of a

proton exchange membrane fuel cell. (10 Marks)

b. E,xplail the working o1'a solid oxide fuelcell, with the aid o1'a neat sketch. (10 Nlarks)

OR
l0 a. What are the cliallenges and solutions fbr hydrogen storage systems'? (06 Marks)

b. Write a briet'note on retormers and explain how a tl,ticai rnethanol-steam rclbrtncr works.
(0ti Nlarks)

c. Make a brief note on fuel cell EV, with a srmple block diagram. (06 Nlarks)
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