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Questinn No

g s compulsory. ——, b
Answer any

Three out of remaining Five questions.
Use graph Paper wherever nF‘bessary
Assumptions made should be clearly stated.

Assume any suitable data wherever required but justify the same.

gIEAnNswer the followi g (Any Three)

pa' Compare the performance of ICE b
Electric Vehicle.

0 (1) Explain the general configuration clectrical subsystem of an Electric

12
ased conventional vehicles and

Vehicle.
Explain the evaluation of EV performance using a drive cvele. Draw
the SAE-1227 A drivi Ing cycle and explain.

Calculate the Ahr capacity UI a Lead Aeid battery pack COMprises

of 20 baneries cazh.of 12V used for-ain-BV-for the ollowing
specifications : EV drive av f:ras,:., povierrequirement : 18Swhr/ km

and distance in kilometres to be traveiled in a single charge = 100kra.

m tethe historical background of EV// HEVs technology in brief. Describe 4
th e current state of the art of BV HEVs te chnology along with technology
challenges associated it.

lat is Peukert capacity of a oattery? What is its significance in EV 4
éations" Calculate the Peukert capacity of a 135Ahr battery with C10
:_-ft'l-‘ating (Peukert Coefficient 1s 1.2)

Wndness (H) fﬂr a hybrn:l EV. Clabszry the HEV based on 4

. fﬁe wer flow control in a Parallel Hybrid and Series Parallel 10
DE po

tric drivetrain topologies.

TURN OVER
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2
3. (a) A DC-DC converterused in a two wheeler EV drive is fed from a battery 10
pack of 36V produces otitput voltage V, = 60V at output power P, =400W.
[T the converter is to be operated in current control mode, then derive the
an}. and closed loop transfer function of converter. Design a Pl
controller for closed Toop operation of this converter with components
L=3mH, r, (resistance of L) = 0.05Q, C=470uF and f = 20kHz.
/ (b) Calculate thc net energy transterred in an ultra-capacitor ( U(L) of 100Fused
in an EV drive when the voltage dpplmd across the UC is varied as follows
: The potential difference is varied uniformly from 0 to 60 V in 10 seconds.
It is then maintained at 60 V for 20 second, and then decreased uniformly
to 24V, in 70 seconds. Plot a graph, showing the variation of current during
the 100 seconds of operation, as described above. -

Compare the characteristics and p@[’fﬂﬁﬂ"ﬂf batteries, and ultra - 4
cdpdmtors for an EV apphcatmn oA e o ‘ o
; X o -- —_:.-_ i L

~ 4. (a) What aie The Varons Cﬂll]pBﬂEHIS whsc’h h cafrbae to 'etoTaT Factiveeffort
(#,,) needed in EV./ E@"E Describe each of them in briel and ilso derive

e expression for F_.by meanﬁhfelebm: vehlcle perfﬂrmance modelling. =
(b) Describe the fnllumng in brief : L“- : 10

(i) Use of renewable energy 'SGIH‘GE:S in EV f‘ HEV'/PHEV.

(if) Hybridization ni" dtffﬁ ent gpa;gy sources for EV/ PHEV
applications. %

. (a) For an induction motor 10 be used as ES! émrt explain a typical puwar 10
converter tupu[ngy a.rcr control sl:rategy whlch can be adﬂpted fﬂ]‘ EV
application.

(b) State and explain ‘Ehe design considerations fﬁrmﬁibattery a]e,ctng ¥ :;or

@ and power converter to be used in (i) A srﬁﬁlfh'- i
(i1) A small scooter (two wheeler) EV ¢ :

7.  Write a short note on (Any Theee) : "G TS g
(i) Electric motors used for EV and HEV irivess 7

(1) Energy management strategies used inEV/ H.W IV L

¢ (i) Battery charging methods used in EV J“BHE\Z’ R N
(iv) EV battery specifications and their s?ém : in EV design.




