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Fifth Semester
Electrical Engineering / Elect. & Elex. Engineering
Scheme July 2008

UTILIZATION OF ELECTRICAL POWER
Time: ThreeHours Maximum Marks: 100

Note: i) Attempt total five questionsout of eight.
FA A H A UG YT ol DIyl
ii) Incase of any doubt or dispute, the English version question
should betreated asfinal.
fopett oft PR & Qg 3ferdT faarg o Rk # ST AT &
TeT &l 3ifcH AT SR

1. @ Sdectsuitablemotor forfollowingapplicationsand givesuitable

reasons. 3
) Lathemachine
i) Refrigerator
i) Lift
frfeRad Suami & fod Suged AieR &1 999 HIRT qem
IfId BRI
) oo gefie
i) hoReR
iii) foroe

b) Comparethegroupdriveandindividua drives. 3
T el dAT Uebel dTet I ot ot

c) Explanworkingof 3-point starter for D.C. shunt motor withthe
help of neat diagram. 6
S GRT 9ie HIeR & foR) TH-fig IR (IR¥Ae) &l BRI
o fum Afed aEssd|

d) Namethedifferent methodsof speed control of 3-phaseinduction

motor and explain any one method. 8
fBrepedT URUT Ae} dhi Afy Rz 6 ofter faftrt & 9w sdgy
3R foredt v fafdy a1 A=Y
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2. 3

b)

[2]

Draw gtarting and running characteristicsof D.C series, D.C shunt
and D.C compound (cumulative) motors. 3
foF arr 9oft, o iR TRl A Al & R (Ferfdn)
qerr T (el srawe) SfereT Hif|

Classify varioustypesof motor enclosures. Recommend suitable
motor enclosurefor following application. 3
) Cementindustries

i) Papermill

i) Hourmills

Rt TR & ‘B ol B i Bifvny AR
ST & foR) I AIeR ARV hT SRR BT

) e SEmi

i) TR e

iii) 3meT gah!

Namethe variousmethods of speed control of D.C shunt motor
and explainfield control method with diagram. 6
fE aRT ofe Her &Y wfer s d Al faftet & 9 faRae
qern & R fafYy o foa afd wwsmed

Namethegartersof 3-phaseinduction motor. A 200V d.c. shunt
motor running at 1000rpm takes an armature current of 17.5A.
Itisrequired to reducethe speed to 600 rpm. What must bethe
value of resistanceto beinserted inthearmature circuit if the
origina armatureresistanceis0.4Q2. Takearmature current to be
congtant during thisprocess. 2+6=8
el IRUT He} & TRETH (FerdRd) & A9 foRgul v 200V
f® oT efe Hlex 1000 JRA.GH. W = g1 17.5 TRRR
MR GRT ofclt g1 AfS Alex &l T 600 IR M TH. T B Bt
Bl JAraLpdl &, a1 9 RN § R aiay F e |
ORI dTet HTCRIET &1 HIF &1 BT 2 AfS 7ol TR TR o1 AT
0.4Q g1 3R gRT T 719 g Tfshar & SR I & ¢
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3.

4.

a)

b)

b)

[3]

Write propertiesof good heating el ement. 3
38 AUD e P 0T fARau|
Explain principleof res stance heating. 3
gfeRlYg a9 & Rigd Pl g9y |
Destribebriefly theadvantagesof dectricaly produced heet. Edimeate
theefficiency of ahigh frequency induction furnacewhichtakes
10 minutesto melt 1.8kg. of aluminium. Theinput to thefurnace
being 5kW. andinitial temperature15°Cisgiven - 2+4=6
)  Specificheat of duminiumis=880Jkg/°C
i)  Mélting point of auminium=660°C
iif) Latent heat of fusion of auminium = 32kJkg.

1 Joule=2.78 x 10~" kWh.

faRldia T | qY IUA IR P Al BT U Heg H BT

Udh ST 3TgIT IRUT WSt T & i ToMT HIfTg| i 1.8 foam,

v @ fraem o 10 e o1 99 oidt g1 wgl dY faef

IfFd 5 fbettare & dem URfYe amme 15°C 21 f&ar 2l

) Ui @t fafire S = 880 Spet /b, /°C

i) T @1 T = 660°C

iii) TR &Y e qH SsAr = 32 fhar ST uft e g
15T =2.78 x 10~ kWh.

Explaintheworking of corelesstypeinduction furnacewith neat

diagram. 8

PR YO IRUT qIe 9SI B Brivuel wew R afkd
A9 |

Explaininbrief principleof didectric heating. Writethefactor on
whichthedidectriclossinadie ectric materia sdepend. 3

"WRIIgd Ao & RAgFa’ Bl Gau § qHsgd | S BRI DY
forRay A W wRidgd uerelf § widea g Rk awat gl

Classify varioustype of electric welding . Write advantage of
resstancewe ding? 3

fafisr TR Pt el afesT o1 aiffeor SISy dfcRie afesT
&b o ferfau
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5.

b)

[4]

Compareresistancewelding and arc welding. 6
ufcRiy afeeT derr s afesn & gemr S

Explainwith diagram carbon arc welding and metd arcwelding.
Writetheir field gpplications. 8
P 37T AfceT qUT gTfcadh 31 AfesT Pl Fewe foF FR
FSIEY 3R 3h Igam ot foRau

Definefollowingterms: 3
) Luminousflux

i) Lumen

i) Candlepower

V) Lux

V) Luminousintengty

vi) Illumination

=1 ugi @1 aRwifa Hifg)

RIS GEER]

i)

iii) S afea

V) oo

V) Safa dffear

Vi) UeIa

Explainthelawsof illuminaioninbrief. 3
yaIod & R @ Hag H awsisd|
Comparetungstenfilament lampwith fluorescent tubelight. 6
e fhaiic ged &l JoT TaRRIC Sgdelse | HI|
Define solid angle and plane angle. A light source of 200 cp
have beenfixed at aheight of 3m. Determinetheillumination at
apoint 8
) Just below thelamp

i) 3m away on the horizontal plane from vertical below the
lamp.
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6. a)

b)

[5]

TP (Hifers W) 3R i Wit (F9det dior) Bl R
HIRTYI 200 B orfer a1 T doe &t wag | 3 Wiex &
SeTS | el 3Tl ¢ AlfrT g ¥ e fdvg R Wioe bl Ui
HITTI

) 99 & 3P A

i) Seafer e 7 3HIeR & P W

Writeshort note on street lighting. 3
qif ep1e R AfeE feuht ferReu)

Explainfactory lightingin brief. 3
BREMT UHIH Pl Fad § FHATSY |

Explain the construction and working of mercury vapour lamp
with neat sketch. 6

e o Bl FERIaT A HANl amg ofvg i AvaT 3R erifafey
SIS |

Itisdesired to illuminate adrawing hall of 30m x 20m x 8m
(height). The height of lampsis5mand illuminationrequiredis
144 lumens/m?. Given 8
Utilizationfactor =0.6

Depreciationfactor =0.75

Space/height ratio =01

Lumen/watt for 200 weatt lamp =13

Lumen/watt for 500 watt lamp = 16

Sdlect the suitablelamp and cd culatethe number of lamps. Draw
layout of arrangement.

g 301}, x 204t x 8. & P et Bl UG HRAT 81 AT i
Sarg 5. gl Ul 144 o /HI2 Pt sraeaenar g fear m gl
ST ones = 0.6

=T onib = 0.75

IeIel () /Sdrg T = 01

200 d1C & o9 & for) g /are = 13

500 @ & ofF Y & ol R /ac = 16

Sfod T BT T PR ITh! AT Dl T0AT HIVTYI g FaweT
T T3S T |
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7. @ Describebriefly causesof low power factor. 3
=1 TfeT uries & Rl @1 Faw 7 gui Hifl
b) Explaintheeffectsof low power-factor. 3
g AT oNies & TuTEl Bl ATeSy|
c) What aretheadvantagesof power factor improvement? Discuss
briefly the methods of improvement of power factor. 6
qIfer UTeh GHRT b T ST 22 feke q0Teh bl FGERA I
faftmt &t dau o ==f iRl
d) A400V,50Hz, 3-phaselinedelivers200kW at 0.8p.f. lagging.
Itisdesired to raisetheline power factor to unity by installing
shunt capacitors. Cal cul ate the capacitance of each unit. If they
areconnected in star. 8
T% 400 diee, 50 2o, Brdar @mga 200 fhetale IR @t
0.8 Te=THt QIfed TOTieh TR Q1feRT UGRT el 21 9ic BURACRT
T R T U DT SDTg b T bl IAMaTehdT gl ol
SR aTel URIER J(Tel & puRics ol TUFT DI afe I TR
3§ 9 2
8. @ Writeshort noteson - “Extraction of metalsusing electrolytic
processes’ 3
" faggd-smaeT wftharell gRT eTgall 1 fysedur’’ W wfdE
feoqoft forRay|
b) Classfy storagebatteries. Prepare maintenance chart for storage
battery. 3
<iuTEe SRl @1 affeRur BRI WTEeD dedi P for SFgRam
arfetepT IR |
c) Discusstheobjectivesof €ectroplating and describe any one
processfor eectroplating. 6
fge olue & Sl &l =@l Py qern fagd oo @i el v
gfchaT el guie hITT|
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d) ExplanFaraday’slawsof €ectrodepogtion. Cdculatetheampere
- hoursrequired to deposit acoating of silver 0.05mmthick ona
sphere of 5cm radius. Assume el ectro-chemical equivalent of
silver =0.001118 and density of silver to be 10.5. 4+4=8
Solag) FaT & URTe & FIT PT FHesd| T 53T, B & et
& R 0.05mm Hier$ & Fiel (silver) d R I gl
3MMATD URRR-3MMR dHI ToFT HIWI 99 g fs gt @
- Jodies = 0.001118 g1 Ter Tial &l &-icd 10.5%|

R W ="t
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