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PART A
Answer all questions, each carries S marks. Marks

I Explain rolling resistance and aerodlmamic drag in vehicles. (5)

2 With the help of a neat block diagram explain different subsystems of electric (5)

drive train.

3 classi& the electric motors drives for EV and HEV application.

4 Explain the terms specific power and energy efficiency of a battery.

5 Explain the role of drive cycle for a city bus in designing the size of energy

storage for electric vehicle.

6 What are the sizing constraints for the electric motor?

7 What is the signiflgan.e of a communication network in electric/hybrid

vehicles? What are the functions of the in-vehicle communication network?
8 Why an energy management control system is required in an HEV? Do you

think an elaborate energy management system similar to that applied to a hybrid
vehicle, is required in an electric vehicle? Explain.

PART B
Answer any twofull qaestions, each carries I0 marks.

9 a) Why a gear system is needed for an ICE? Explain with relevant characteristic (6)

curves.

Explain the EV drivetrain alternatives based on power source configuration.

A vehicle with power plant power output at the drivetrain considering all losses

is 100kW. The maximum total resistance the vehicle experiences is 3.6 li.{.
Calcrilate the velocity the vehicle can achieve in kmlh under this condition?

Explain the various power flow control modes for a series hybrid vehicle.

What is meant by "gradeabliq/'? Explain.

Explain the power flow control modes for a series-parallel hybrid vehicle.
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PART C

Answer any fieofull questions' each carrtes 10 marks'

a) Explain the four-quadrant chopper control of dc motor'

b)Describethet€rrrsState.of.ChargeandDepth-of-Dischargeasappliedto

batteries.

a)WhatismeantbyPeukertcapacltyofabattery?Whatisitssignificance?

b) what is the advantage of AC motor over DC motors for EV applications?

a) Explain the configuration of v/f controlled induction motor drive with field-

weakening mode and constant-torque mode'

b) Explain the working principle of a fuel-cell'
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PART I)
Answer any two full questions' each carries 70 marks

a)Ahybridelectricvehiclehastwosoluces.anlCEwithoutputpowerof80kW(6)
and battery storage' The battery storaee is a 150 Ah' Cro P"o:w 1 

tt0]:^lD

Calculate tlr. b;;;"o.rgy capacitylil. Without 9.o1r"* 
the Ahr capacltv'

what is the ma:rimum power tt ut cui i. ,rrppott"d by the battery' (iii)' what is

the electrical motor power output if the totaf efficiency of power converter and

motor combinatioi i, ggx. 1iv;. wtrat is the maximum power that can be

transmittedtothewheelsifthetransmissioneffrciency|s95%?

b)Whataretheadvantagesoffilzzylogicbasedenergymanagementcontrol(4)

strategY in hYbrid vehicles?

a) Draw the block diagram of a gener al Ftuzy Logic controller (FLC) and show (5)

thecorecomponentsoftheFLCandtheinputsandoutputsrelevanttoahybrid

electric vehicle control'

b)WhatismeantbyConstantPowerSpeedRatioasappliedtoanelectricmotor?(5)

what is its typical value for lnduction Motors used in HEV applications?

l7 a) Explain tn?zylogic implementation of energy management system in a parallel (5)

HEVwithinductionmotorandlCEwithanobjectiveofreductionin
environmental pollution with the help of a block diagam'

b)DrawthetypicaltorqueVsspeedenvelopecrrrvesofdrivetrainmotorsandshow(5)
the continuous, intermittent anrl peak overload ratings'
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