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Seventh Semester B.E. Degree Examination, July/August 2022
Utilization of Electrical Power

Max. Marl<s: 100

Note: Answer uny FIVF.full questiorts, cltoosittg ONE /irll questiotr./rom euch module.

Module- I

[]rietlv explain u'ith neat diagranr, Direct arid Indirect resistancc heating ({)6 \Iarks)
With a rrcat sketch. crplain thc constrlrction ancl u,orkitrg of Ajax Wyatt vcrlical cot'c tvpC

fL rn a cc. (06 \Iarlis)
A 30 kW. 3 phase.400 V resistance oven is to enrploy nickel chronre strip 0.02.s cnr thicl(
lbr tlre 3 phase Y connected heating elenrents. Il'the wire tenlperature is to bc 1100'('anci
that ol'clrarqe is to lrc 700'C I:stiniatc a suitablc rvidtlr lor the strip. AssLrnrc rac]iatinu

cfllciencv as ().6 and emissivitv as 0 9 'l'hc speci.rc r-esistarrcc ol'the richronrc allor rs

I .()3 x l0 " Q nr . Statc i.lny irssurnpt iorr r-nade (Otl \larlis)

OR
l:xplain the fbllowinit tcnlis .

( i) []cl:
(ii) Current e1'l'iciencv.
(iii) [:rncrgv e f]rcicncv.

State arrd cxplain fraracial,':i laws ol'[:leclrodc positron.
I":xplain []utt welding and spot welding with neat cliagrarr

Module-2
Deflnc' the lbllorving terms.

( i) Illtrrninatirrrr
( ri) Luminous cl'licicncv.
(iii) MS('P
( ivl Depreciat ion [aclor.
(v) Space heiglrt ratio.
(vi) l.urninous llux.

Irxplain the trvo lar'vs o['illumination

18F.t712

(06 \,Iarks)

(06 Marks)
(()tt \larks)

(06 \Iarks)
(06 \larks)

,)

)
2-
a:

')
')

.

a/
.= al

=-l:' "i
Z=-,

=?

,,

,,:
a,
=

=..
??1
-4

..,/,

t;
'7

t l:a

=?''=,!,:=-,
al, -
= 

a!,

=)
t-
=-

- 
al

a
/.
=,
-

la
Ir

C

3

b

c

b

C. A lantp ol'400 u,,at1s having MSCIP of'1000 is suspendecl i nretres above thc rvorl<ing planc

CalcLrlatc (i) Illuntrnation clrrcctly bclow thc Iamp at tltc rvorking planc. (ii) [,antp

cfliciency (iii) Illumination at point 2 5 rnetrcs awayon tltc ltorizorrtal planc fl'om vcrticallr
below the lanrtrl ((lll \larks)

or{
lrxplain in cletail, lactors to be taken into consideration lbr design ol'liuhting schcttrc.

(06 \Iarks)

A hall ol'28mx48nt is illurninated by indirect lighting Lrsing invertetl bowl fittings.'l'hc
average illLrmination ol'108 lumens/nrt is to be provicied on horizontal plartc parallcl to thc

tloor and 0.75 nr above it. I)esign a sLritable lrghting scherne Lrsin-q fllanrelrt lamps by laking
irtilization and maintenancc tactor as 0 4 and 0 85. Assurne 200 W lamp o1' lri -1

lur-nensiwatt (Oti Uarks)

lixplain the working ol'lligh pressure mercurvvapoLrr larnp u,ith neal dias,rarx. (()6 \'larks)
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Module-3
I:xplain thc typical spcccl tinte curvc and dift-ercntiate aocording to distatlcc travcllcci.

(06 \larks)
,\ssurn-ting cluadrilateral spcccl tinrc curvc. derivc cquatiotts lbr. (i) lotal clistarlcc travcllccl

bv tfic rrain Lretrvcclt two stops and (ii) Vclocity at the timc olbraking. (Otl llarks)
A train rs rccluirecl to l'Lln bctrvcen two statiolts l.(r knt apart at arl scllcdulc s1'rccti o1

.10 kntph The nrn is rnaclc to a sinrplilied trapezoidal speccl tin-tc ct-tt'vc Irir-rcl tltc ttraxrrlrttltr

speecl ovcr [lic nut. ll'thc stop rs ol'20 s duration.'l'hc values ol.acceleraiiott and rctat'clatiott

arc 2.4 kntphps and _l 2 kntphps ({)6 \larks)

OR
t:rplarn tlrc paralle I ancl scrrcs opcrati()n ol'scrics lnotors wttlr uneclual rvheclciiztttlctcrs,

(06 )larks)
lJrrctlv cxltlarn slrunt transition and brrdgc transitiott tbr scrics parallcl cttlttt'ol o1-tt.ttttttrs.

(0ti )larks)
c ,\ n.rotor coach bogic havntg t\\() scncs rIr()t()rs ts acccleratecl unilbrrttlv to lt s1-lcctl ol

.lfi kntph rn -10 sec vi,rth the help o1'scrics parallel controller I1'thc averallc tractivc c1'lirrt

lltotor rs i-ll-50 N. C'alcLrlatc thc approximate ioss o1'cncrgy in thc starting rhcostitls.
(06 llarks)
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Module-4
Dcscribc the rrcthocls e rttltloyed tn DC nlotors firr clcctric hraking
\\/ith neat diagrants. crplrtirt Rege nerattvc braking u'ith [)C lllotors
A -5(X) V scrics tracttrrn ilotor has tlre lbllowine characteristics.

t'L,r rcrrr ir ) -52 12 I a: L)2

Spcc'd lkrnphl -13 9 N fl-Z+.6 l.l i

.lbrquc (N-nr) 2lo 
+ 

3i2- 
' 429 49s

What r.r,rll lrc the hrakrng lorque at a spccd ol'26 l<rnph ri'lrcn opcrating as a scll'cxcitccj
scries gcllcrator. thc rtrsistancc o1'thc braking I'heostat being -50 o antl tl-rat o1'thc ttlolor'

bcirig 0.-5 O. (06 llarlis)

OR
Sketch ancl cxplain thc arrangcureuts o1'current collcction used in electrrc traction.

(r) I rollev vvirc scctton
(ii) tlow collectot
(iii) ('urrcnt collcctirtg shoc

With ncat tiiagranr. cxplain dLrplrcation

Bxplain (r) 'l'rarnvays tri) I rolle y

Module-5
a llricllv cxlrlarn mocicrn ciectric drivc train rvith a neat cliagrartt

h Irxplain the traction n-totrtr charactcrislic lirr a clectric vchiclc.
e llo'ul rs vchrclc cncr'B\ ctrnSLl n.llltitrtt cvaluatcd'l

oR
l0 a. W'ith a neat bkrck diagranr. cxplarn the various archrlecturcs ol'hvbrrd clcctric

[:rxplarn scrics hybrid electrtc dt'tvc trains rvith a block diagrarl
Writc short note on parallcl hybrrd clectric drivc tratns
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drir c tntins.
(0tl )larks)
(06 \larks)
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