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Fifth Semester
Electrical Engineering / Elect. &  Elex. Engineering

Scheme July 2008

UTILIZATION  OF  ELECTRICAL  POWER

Time : Three Hours Maximum Marks : 100

Note : i) Attempt total five questions out of eight.

Hw$b AmR> ‘| go nm±M àíZ hb H$s{OE&

ii) In case  of any doubt or dispute, the English version question

should be treated as final.

{H$gr ^r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ^mfm Ho$
àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Select suitable motor for following applications and give suitable
reasons. 3
i) Lathe machine
ii) Refrigerator
iii) Lift

{ZåZ{b{IV Cn¶moJm| Ho$ {b¶o Cn¶w³V ‘moQ>a H$m M¶Z H$s{OE VWm
C{MV H$maU Xr{OE&
i) boW ‘erZ
ii) ao’«$sOaoQ>a
iii) {bâQ>

b) Compare the group drive and individual drives. 3

g‘yh MmbZ VWm EH$b MmbZ H$s VwbZm H$s{OE&
c) Explain working of 3-point starter for D.C. shunt motor with the

help of neat diagram. 6
{Xï> Ymam e§Q> ‘moQ>a Ho$ {b¶o VrZ-{~ÝXþ ñQ>mQ>©a (àmaå^H$) H$s H$m¶©àUmbr
ñdÀN> {MÌ g{hV g‘PmB¶o&

d) Name the different methods of speed control of 3-phase induction
motor and explain any one method. 8
{ÌH$bm àoaU ‘moQ>a H$s J{V {Z¶§ÌU H$s {d{^Þ {d{Y¶m| Ho$ Zm‘ ~VmB¶o
Am¡a {H$gr EH$ {d{Y H$mo g‘PmB¶o&
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2. a) Draw starting and running characteristics of D.C series, D.C shunt
and D.C compound (cumulative) motors. 3

{Xï> Ymam loUr, e§Q> Am¡a g§M¶r {‘{lV ‘moQ>am| Ho$ àmaå^H$ (ñQ>m{Q>ªJ)
VWm aqZJ (Mmby AdñWm) A{^bjU It{M¶o&

b) Classify various types of motor enclosures. Recommend suitable
motor enclosure for following application. 3

i) Cement industries

ii) Paper mill

iii) Flour mills

{d{^Þ àH$ma Ho$ "‘moQ>a AmdaUm|' H$mo dJuH¥$V H$s{OE& {ZåZ{b{IV
Cn¶moJm| Ho$ {b¶o C{MV ‘moQ>a AmdaU H$s AZwe§gm H$s{OE&

i) gr‘|Q> CÚmoJm|

ii) nona {‘b

iii) AmQ>m M³H$s

c) Name the various methods of speed control of D.C shunt motor
and explain field control method with diagram. 6

{Xï> Ymam e§Q> ‘moQ>a H$s J{V {Z¶§ÌU H$s {d{^Þ {d{Y¶m| Ho$ Zm‘ {b{IE
VWm joÌ {Z¶§ÌU {d{Y H$mo {MÌ g{hV g‘PmB¶o&

d) Name the starters of 3-phase induction motor. A 200V d.c. shunt
motor running at 1000rpm takes an armature current of 17.5A.
It is required to reduce the speed to 600 rpm. What must be the
value of resistance to be inserted in the armature circuit if the
original armature resistance is 0.4Ω. Take armature current to be
constant during this process. 2+6=8

{ÌH$bm àoaU ‘moQ>a Ho$ àmaå^H$m| (ñQ>mQ>©ag) Ho$ Zm‘ {b{IE& EH$ 200V

{Xï> Ymam e§Q> ‘moQ>a 1000 Ama.nr.E‘. na MbVo hþ¶o 17.5 Epån¶a
Am‘}Ma Ymam boVr h¡& ¶{X ‘moQ>a H$s J{V 600 Ama.nr.E‘. VH$ H$‘ H$aZo
H$s Amdí¶H$Vm hmo, Vmo Cg n[apñW{V ‘| Am‘}Ma n[anW ‘| AbJ go
bJmZo dmbo à{VamoY H$m ‘mZ ³¶m hmoJm? ¶{X ‘yb Am‘}Ma à{VamoY H$m ‘mZ
0.4Ω h¡& Am‘}Ma Ymam H$m ‘mZ nyU© à{H«$¶m Ho$ Xm¡amZ {Z¶V ahVm h¡&
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3. a) Write properties of good heating element. 3
AÀN>o VmnH$ VËd Ho$ JwU {b{IE&

b) Explain principle of resistance heating. 3

à{VamoY VmnZ Ho$ {gÕmÝV H$mo g‘PmB¶o&
c) Describe briefly the advantages of electrically produced heat. Estimate

the efficiency of a high frequency induction furnace which takes
10 minutes to melt 1.8kg. of aluminium. The input to the furnace
being 5kW. and initial temperature 15°C is given - 2+4=6
i) Specific heat of aluminium is = 880 J/kg/°C
ii) Melting point of aluminium = 660°C
iii) Latent heat of fusion of aluminium = 32kJ/kg.

1 Joule = 2.78 × 10–7 kWh.
{dÚwVr¶ VarHo$ go Vmn CËnÞ H$aZo Ho$ bm^m| H$m dU©Z g§jon ‘| H$s{OE&
EH$ CÀM Amd¥{Îm àoaU ^Å>r H$s XjVm H$s JUZm H$s{OE& Omo{H$ 1.8 {H$.J«m.
Ebw{‘{Z¶‘ H$mo {nKbmZo ‘| 10 {‘ZQ> H$m g‘¶ boVr h¡& ^Å>r H$s {Zdoer
e{³V 5 {H$bmodmQ> h¡ VWm àma§{^H$ Vmn‘mZ 15°C h¡& {X¶m h¡&
i) Ebw{‘{Z¶‘ H$s {d{eï> D$î‘m = 880 Oyb/{H$.J«m./°C

ii) Ebw{‘{Z¶‘ H$m JbZm§H$ = 660°C

iii) Ebw{‘{Z¶‘ H$s {nKbZ Jwá D$î‘m = 32 {H$bmo Oyb à{V {H$.J«m. h¡&
1 Oyb = 2.78 × 10–7 kWh.

d) Explain the working of coreless type induction furnace with neat
diagram. 8
H$moaa{hV àmê$nr àoaU VmnZ ^Å>r H$s H$m¶©àUmbr ñdÀN> {MÌ g{hV
g‘PmB¶o&

4. a) Explain in brief principle of dielectric heating. Write the factor on
which the dielectric loss in a dielectric materials depend. 3
"namd¡ÚwV VmnZ Ho$ {gÕmÝV' H$mo g§jon ‘§o g‘PmB¶o& CZ H$maH$m| H$mo
{b{IE {OZ na namd¡ÚwV nXmWm] ‘§o namd¡ÚwV hm{Z {Z ©̂a H$aVr h¡&

b) Classify various type of electric welding . Write advantage of
resistance welding? 3
{d[^Þ àH$ma H$s {dÚwVr¶ dopëS>¨J H$m dJuH$aU H$s{OE& à{VamoY dopëS>¨J
Ho$ bm^ {b{IE&
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c) Compare resistance welding and arc welding. 6

à{VamoY dopëS>¨J VWm AmH©$ dopëS>¨J H$s VwbZm H$s{OE&

d) Explain with diagram carbon arc welding and metal arc welding.
Write their field applications. 8

H$m~©Z AmH©$ dopëS>¨J VWm YmpËdH$ AmH©$ dopëS>¨J H$mo ñdÀN> {MÌ ~ZmH$a
g‘PmB¶o Am¡a BZHo$ Cn¶moJ ^r {b{IE&

5. a) Define following terms : 3
i) Luminous flux
ii) Lumen
iii) Candle power
iv) Lux
v) Luminous intensity
vi) Illumination

{ZåZ nXm| H$mo n[a^m{fV H$s{OE&

i) Á¶mo{V âb³g

ii) ë¶y‘¡Z

iii) H¢${S>b e{³V

iv) b³g

v) Á¶mo{V Vrd«Vm

vi) àXrnZ
b) Explain the laws of illumination in brief. 3

àXrnZ Ho$ {Z¶‘m| H$mo g§jon ‘| g‘PmB¶o&

c) Compare tungsten filament lamp with fluorescent tube light. 6

Q>§JñQ>Z {’$bm‘|Q> ~ë~ H$s VwbZm âbmoamog|Q> Q>çy~bmBQ> go H$s{OE&
d) Define solid angle and plane angle. A light source of 200 cp

have been fixed at a height of 3m. Determine the illumination at
a point 8
i) Just below the lamp
ii) 3m away on the horizontal plane from vertical below the

lamp.
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KZH$moU (gm°{bS> E|Jb) Am¡a ßboZ E|Jb (g‘Vb H$moU) H$mo n[a^m{fV
H$s{OE& 200 H¢${S>b e{³V H$m EH$ ~ë~ j¡{VO gVh go 3 ‘rQ>a H$s
D±$MmB© go bQ>H$m hþAm h¡ j¡{VO gVh go EH$ {~ÝXþ na àXrnZ H$s JUZm
H$s{OE&
i) ~ë~ Ho$ R>rH$ ZrMo
ii) D$Üdm©Ya Aj go 3 ‘rQ>a H$s Xÿar na

6. a) Write short note on street lighting. 3
‘mJ© àH$meZ na g§{já {Q>ßnUr {b{IE&

b) Explain factory lighting in brief. 3

H$maImZm àH$meZ H$mo g§jon ‘| g‘PmB¶o&
c) Explain the construction and working of mercury vapour lamp

with neat sketch. 6
ñdÀN> {MÌ H$s ghm¶Vm go ‘H©$ar dmîn b¡ån H$s g§aMZm Am¡a H$m¶©{d{Y
g‘PmB¶o&

d) It is desired to illuminate a drawing hall of 30m × 20m × 8m
(height). The height of lamps is 5m and illumination required is
144 lumens /m2. Given 8
Utilization factor = 0.6
Depreciation factor = 0.75
Space/height ratio = 01
Lumen/watt for 200 watt lamp = 13
Lumen/watt for 500 watt lamp = 16
Select the suitable lamp and calculate the number of lamps. Draw
layout of arrangement.
EH$ 30 ‘r. × 20 ‘r. × 8 ‘r. Ho$ S´>mB§J hm°b H$mo àXrá H$aZm h¡& b¡ånm| H$s
D±$MmB© 5 ‘r. h¡& VWm 144 ë¶y‘¡Z/‘r2 H$s Amdí¶H$Vm h¡ {X¶m J¶m h¡&
Cn¶mo{JVm JwUm§H$ = 0.6

èhmg JwUm§H$ = 0.75

AÝVamb (ñnog)/D±$MmB© AZwnmV = 01

200 dmQ> Ho$ b¡ån Ho$ {b¶o ë¶y‘¡Z/dmQ> = 13

500 dmQ> Ho$ b¡ån Ho$ {b¶o ë¶y‘¡Z/dmQ> = 16

C{MV b¡ån H$m M¶Z H$a CZH$s g§»¶m H$s JUZm H$s{OE& b¡ån à~ÝYZ
H$m boAmCQ> ~ZmB¶o&
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7. a) Describe briefly causes of low power factor. 3

{ZåZ e{³V JwUm§H$ Ho$ H$maUm| H$m g§jon ‘| dU©Z H$s{OE&

b) Explain the effects of low power-factor. 3

Ý¶yZ e{³V JwUm§H$ Ho$ à^mdm| H$mo g‘PmB¶o&

c) What are the advantages of power factor improvement? Discuss
briefly the methods of improvement of power factor. 6

e{³V JwUm§H$ gwYmaZo Ho$ ³¶m bm^ h¡? e{³V JwUm§H$ H$mo gwYmaZo H$s
{d{Y¶m| H$s g§jon ‘| MMm© H$s{OE&

d) A 400 V, 50Hz, 3-phase line delivers 200kW at 0.8p.f. lagging.
It is desired to raise the line power factor to unity by installing
shunt capacitors. Calculate the capacitance of each unit. If they
are connected in star. 8

EH$ 400 dmoëQ>, 50 hQ>© ²O, {ÌH$bm bmBZ 200 {H$bmodmQ> ^ma H$mo
0.8 níMJm‘r ep³V JwUm§H$ na e{³V àXm¶ H$aVr h¡& e§Q> H¡$no{gQ>am| H$mo
ñWm{nV H$a e{³V JwUm§H$ H$mo BH$mB© VH$ ~T>mZo H$s Amdí¶H$Vm h¡& Vmo
bJZo dmbo H¡$no{gQ>a ¶y{ZQ>m| Ho$ H¡$no{gQ>¢g H$s JUZm H$s{O¶o ¶{X do ñQ>ma
‘| OwS>o hmo&

8. a) Write short notes on - “Extraction of metals using electrolytic
processes” 3

""{dÚwV-AnKQ>Z à{H«$¶mAm| Ûmam YmVwAm| H$m {ZîH$f©U'' na g§{já
{Q>ßnUr {b{IE&

b) Classify storage batteries. Prepare maintenance chart for storage
battery. 3

g§J«mhH$ ~¡Q>[a¶m| H$m dJuH$aU H$s{OE& g§J«mhH$ ~¡Q>ar Ho$ {b¶o AZwajU
Vm{bH$m ~ZmB¶o&

c) Discuss the objectives of electroplating and describe any one
process for electroplating. 6

{dÚwV bonZ Ho$ CÔoí¶m| H$s MMm© H$s{OE VWm {dÚwV bonZ H$s {H$gr EH$
à{H«$¶m H$m dU©Z H$s{OE&
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d) Explain Faraday’s laws of electrodeposition. Calculate the ampere
- hours required to deposit a coating of silver 0.05mm thick on a
sphere of 5cm radius. Assume electro-chemical equivalent of
silver = 0.001118 and density of silver to be 10.5. 4+4=8

Bbo³Q́>mo {Zjon Ho$ ’¡$amS>o Ho$ {Z¶‘m| H$mo g‘PmB¶o& EH$ 5 go‘r. {ÌÁ¶m Ho$ Jmobm
joÌ na 0.05mm ‘moQ>mB© H$s Mm±Xr (silver) H$s naV MT>mZm h¡&
Amdí¶H$ Epån¶a-Amda H$s JUZm H$s{OE& ‘mZ br{OE {H$ Mm±Xr H$m
{dÚwV-amgm¶{ZH$ Vwë¶m§H$ = 0.001118 h¡& VWm Mm±Xr H$m KZËd 10.5 h¡&
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