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B.Tech. 6th Semester Exam., 2014

UTILIZATION OF ELECTRICAL POWER

o Time : 3 hours Full Marks : 70
é- Instructions :

g_: fii The marks are indicated in the right-hand margin.
.E (i} There are NINE questions in this paper.

© (iii) Attempt FIVE guestions in all

o

{iv) Question No. 1 is compulsory.

1. Choose the correct alternative for any seven
of the following : 2x7=14
fa) Trapezoidal speed-time curve is a better
approximation to the actual conditions
for
(i) sub-urban services

(i) urban services
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i mainline services
(iv) urban and sub-urban services

is used for heating non-conducting
material.
(i) Eddy current heating

M&lectric heating
(iij) Induction heating

(iv) Arc heating

(b)
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of illumination is

i value of
f The unit 2dhesion for clean, dry Coelficient of
et pr
fumen/m 2 3 025
fii} candels/m | & fiij 125
(iv) steradian e :"f: i) 050
thod that can bring & locor?® | o
{d) The me 3 fh) D i : .
to standstill is % / _emmnc loss is proportional to
fii rheostatic braking frequency
fiij (frequency)?
ﬁilﬁugginﬁ
i i i 05
(i) regenerative brakinb = f_ J {frequency)
{iv) None of the above %_ fe} (frequency)3
t the cenU® = . -
fe) The solid angle subtendec & = W The value of coefficient of adhesion wif
of the spherical surfact Q be high when rails are
!f:’ 360° B ['1} wel
i) 2n fii) greased
@ 4n & B
(i) None of the above g_ v} sprayed with oil
. nt lamp to = ] .
() Choke is provided in fuoresce z 9 The welding wansformer should have
(i avoid radio interference 8 A4y~ drooping V-7 characteristics
(i) improve power factor 3 M nsing V-1 characteristics
M oduce high starting voltage ) flac vor characteristics
(iv) All of the above (tu) None of the above
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fa) What are the special feature {or & D )
mechanical and electrical) required (o) Define the term ‘adhesive weight'.
traction motor? e series (c) D"EEW_Simpliﬁed apeed-time curve for
(b} Discuss the suitability of & maw}lme services and sub-urban
motor for traction service. " o Sérvices. Show all necessary periods.
and disadv® 5 T41+6m14
(c) What are the advantages 8% 1 traction =3
tages of 3-0 induction motor ! +4=14 = i ,
8 ¢ 5+5 = (@) Define (i average speed, (i) schedule
4 g speed and (iii) train resistance.
tic an ) —————— e
fa) Distinguish between rheﬂi::: traction =] (b) A train has a scheduled speed of
regenerative braking in ¢lec 25 km/hr between 800 m apart stations.
system. ggc dur&hon of stop at the station is
: : sec, Maximum speed is 20% higher
? o _ g
(b} What is plugging punt motor é— Lhaf‘ average running speed and retar-
{c¢) Describe plugging for DC s 9.. ation l'S 3kmphrP5. Calculate the
with necessary diagrams. h = :cce_lerauon required to operate this
(d) Why the current ﬂowingl ﬂ;:;ugis E crvee:
armature circuit during PUEE § c)  What is crest speed? 6+6+2=14
very high? ,
ainst this (a) A fc .
() How is armature protected 8850 0 o 14 } ilhf:;;to? srace 33mx13m is to be
heavy current? nate w1th2an average illumination
. t of = of 72 lumen/m? by 200 W lamps. The
fa) A locomotive exerts & tractive effor g__ Cﬂﬂfﬁcif:nf; of utilization is 04 and the
33800 N to pull a train at 483 km/hr =3 (o preciation factor is 0-71. Calculate
;.::-;1 level surfzce it has to pull the same = the number of lamps required, the
train on same s;Peed on a gradient and S output of 200 W lamp is ‘2730 lumen.
tractive effort required 1S 53400, N. Fin = ) IState the inverse square law and cosine
the HP delivered by the Jocomotive when aw as applied to illumination.
series motor or
fhﬁ motors used are DC [€)  Define candle power, depreciation factor
induction motor, and coefficient of utilization. 4+4+6=1
—600/688 {Continued ) 14AK——600!688
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( 6)

1tag®
7. {a) What are the ranges ”fuf:
frequency used in dielc? e used-
Explain why these ranges
(bj 13 dielectric heating | canducting

conducting (material or no™
material? Explain.

_fgj—What is induction h:atinﬂ?

(d) A piece of insulating m
; ic heating
hcatcr;l by‘ dielectric 3 A requency

the piece is 10 x10x3 cm -

of 30 MH=z
absorbed
voltage necessary for
current that flows in
Permittivity is 5 and power

the material.

factor is 00
4+3+2+5=14

. . yx4=14
8. Write short notes on the following - 3%

(a) Cooling classes of transformer

(b) Electric welding

(c) Advantage of electric praking OVer

mechanical braking

(d) Tractive effort

1
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(7))

9. (@) What are the requirements of braking

(b)
(c)

14AK—600/688

system?
Classify braking system.

A train runs between two stations 2 km
apart at an average specd of 40 km/hr.
The train accelerates at 2 km/hr. sec.
and retards at 3 km/hr. sec. Assume
trapezoidal speed-time curve. Calculate
maximum speed and distance travelled

by the train before brakes are applied.
S+3+6=1
* & *
Code : -
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