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Third Semester

‘Electrical Engineering/ Elect. & Elex. Engineering

Time :

Note :

1. a)
b)
c)
d

Scheme July 2008
ELECTRICAL MACHINES -1

Three Hours Maximum Marks : 100

) Attempttotal five questions out of eight.
FA S H A G U & DI

i) Incase of any doubt or dispute, the English version question
should be treated as final.

ot off UpR & Geg sterT fare Y Ay F 3 W &
Y9 &) IffH qFT IRAm

Write down the principle of electro-mechanical energy conversion.

: 3
fagga T Sorf suravor @1 Rigia faked
State law of conservation of energy. ' 3
Forl HR&oT 1 Rigid Ieaifed Bl
Explain that on moving a conductor in magnetic field, how does
anemf is generated? ' 6
WISl S el Ao @ gredh & F TRMAE R R S
faepd age a1 &t IART N Bh g

An 8-pole dc shunt generator with 778 wave-connected armature
conductors and running at 500 r.p.m., supplies a load of 12.5Q
resistance at terminal voltage of 250 Volt. The armature resistance
is 0.24Q and field resistance is 250Q2. Calculate induced emf,
armature current and flux per pole. 8

T 8-4d A PUsiera fe¥ aRT e S & TR H 778 dTeih
21 T 9T B 500 w6 Wi fee Y IR 9 gEE R W@ 3 W
12.5 3NEr & URRIY ¥R Sl W Ig 250 dlee 917 &1 effAa
qieeaT ST IRAT &1 TP IR T R 0.24 3 o1 &
U BT IRRIY 250378 1 I & TR H Ieue g arg
I IR HRT T FATH UY §d & A1 DI AT BRI
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2. a) Derivethe emf equation in dc generator, 3
meﬁa%ﬁgamaaamtﬁaﬂwaﬁmiﬁﬁm

b) Indc machine carbon brushes are normally used in place of

copper, Explain why? 3
foe a1 well & A & v W e g @1 wE Sw R
ST 81 AR ) ?

¢) An8-pole lap wound dc generator has 16 slots in its armature
and 6 conductors in each slot. It runs at 500 rpm and useful flux
per pole is 0.09 Wb. Calculate generated emf. -6

WP 8 ¢ oy Pusierd e arr sifir & amfr § 16 @ 21 v
G § 6 ATeT® & qUT SaH! MY 500 T why R 21 S
Wnﬁrgaowﬁra?%laﬁsrﬁwﬁgﬁmwzﬁm
BRI

d)  Alongshuntdc compound generator delivers a load current of
50 Amp at S500V. Resistance of armature, series field and shunt
field are 0.05€2, 0.05Q and 250Q respectively. Calculate
generated emf and armature current. Allow 1.0V per brush for
contact drop. 8

U Qi e fE arT B S 500 diee 6t cffer aleear wr
50 TR Y quf qR o7 Frfa wear 21 smiR, Soft & o eoe
& I HRRIT B9 0.05 3, 0.05 3N T 250 aiver &1 Ay
H SO el aTed 907 U4 SRR ORT 3T aReerT FIRRY S
4 ui g1 decamid &1 °1 1.0 dee &

3. a) Draw various characteristics curves for dc series motor. 3
few urr 2oft Mex & AR sifreneales ami @ R

b) Name different types of dc generators and explain any one of

them with the help of appropriate circuit diagram? 3
fe® T S & faftret SRt & T gAY v o @ Rt
@Y IugH qNTY R SR TR

¢) Why is the starter used in DC motor to start it? Explain 3 Point
starter with the help of a diagram. 6
e gRT HieR § SN ¥ IRYS BT SR ) Ry &7 i g
URHD Pl o g AHeTsd |
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d) A250V,dc shunt motor has shunt field resistance of 250€2 and
armature resistance of 0.25Q. For a given load torque and no
additional resistance included in the shunt field circuit, the motor
runs at 1500 rpm, drawing an armature current of 20 Amp. If a
resistance of 250Q is inserted in series with the field and load
torque remaining the same, find out the new speed and armature
current, Assume magnetization curve to be linear. ‘ 8

U@ 250 diee I e gRy 9ve Hiex @7 e &7 HieRiY 250 3NE
TG TR BRI 0.25 3ite 21 U ol ga WR sl et famr
fopedt arfiReret eroe & UfeRYy & Hiex &Y 7fT 1500 =wsh wfer e
£ gerr g 20 URRR &Y o gnT Siud 1 3l 250 eher @
wirie & &Y Aolt F Sire fRar SR i 39 W YR 3yl F9H @
g Hiex & =N 1Y wF sk gRy gkeford IR AdeReE

od B YER AT SR
4. a) Draw open circuit characteristic of dc generator. 3
fow gt S & gerr aRue siftrenafies a5 iR
b) Write down a short note on Auto transformer. 3
g gRunfd W e fewolt faaRau

¢) Explain various methods of speed control of dc shunt motor.

‘ 6
oy grT e AR & 9y Az & (Ats el (Rfvad) @
AT |

d) 1  Explainin brief the Swinburne's test for dcmotor. 4
o grT Aiex & e qlieor o) G § e

i)  Derive the condition for maximum efficiency in dc”

generator. 4
fow arr S o il Qe i STaRRIT BT Fedel IR
5. a) Draw no-load vector diagram for 1¢ transformer. 3

Tehel dell IRonE & o PR w afeer em s91gd)

b) Draw equivalent circuit diagramfor 1¢ transformer with respect

to secondary winding. 3
fecliae gusa & dAgH H Tod Pel IRUTAN &1 FHged aRaer
T | |
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" The transformation ratio for ald 25 kVA transformer is 10, If

primary voltage is 220V then determine full load secondary
current. 6

- U e el 25 el diee TR aRenfis o7 afRad= s

10 81 afc srerfyes ateear 220 diee & ar gof wR s awr @
aReper BRI |

Describe the open circuit test and short circuit test for transformers

with the help of proper circuit diagram. 8
aiRonfarst & ford e aikaer e e aRRuer wieror a1 SR afuer
NG FTaR favaRyde auf BRI

Explain voltage regulation in transformers. 3
afRunfers J diecdr e @ awsed

Compare a 3¢ transformer with three 1¢ transformer? 3

- 7 et 9RO &Y o A9 Gere den aRRonfET I AR

Al¢ 100 kVA transformer contains iron losses and full load
copper losses as 1 kW and 1.5 kW respectively. Determine its
kVA loading at which efficiency will be maximum? 6

U6 et el 100 fbal dlee iR & gRonfad & forl g
g1l vd qof R R a gy wAen: 1 fhelt are i@ 1.5 et are
gl 39d! Pl dee URRR AfET o IR A w caar
e & ,

A1¢ 50 kVA transformer has 500 turns in primary and 1200
turns in the secondary. The cross-sectional area of core is

80 sq cm. If the primary winding is connected to a 50 Hz, 500V
supply, then calculate , 8

) Maximum flux density
i)  Voltage induced in secondary
1) Primary and secondary current

iv)  Voltage transformation ratio
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T Yebel el 50 fobett diee TfeR aRonfs & wrerfies guser
§ 500 gcf T feefie puser H 1200 a4 81 1S & IR
@le &1 &aha 80 af Jft. 71 ARk mufie Puset @ TN
50 g€, 500 dlee D fagld ver 3 fpar R &t uRepfera Hifort|
) e A ftedH Tead T

iy focfios pueeh & IR fega ags s

i)y e Jor ffdie YR arr

iv) dieedr aRad U

Write down the name plate raﬁng of al¢ transformer. - 3

Thet Tl IR Bl 79 wie T foRa|

Explain different types of a transformer. - 3

U GRS & fAfs HeRT @l FHERYI

Explain the parallel operation of 1¢ transformers why it is needed?
6

T HAT IRUTEET & FHIAR FaTe BT AT ST raeaamar
4! gl 87
Determine the all day efficiency of SO0kVA 1¢ distribuiion

transformer, whose copper losses and iron losses at full load are
45kW and 3.5 kW respectively during a day of 24 hours, it is

loaded as under: 8
Number of hours: 6 10 4 4
Loading (kW) : 400 300 100 ZEero
Power factor 0.8 0.75 0.8 -

T Tehel el S00 el alee TR fawor afvonfa & quf fiaw
&gqaT ST Hifve FrrhY gof IR o) @ O oilg sl saen
45 fpar e wd 3.5 fpell are 21 & & 24 voet | gRkonfas w
AR gl

U 6 10 4 4
IR (el are) : 400 300 100 zero
oI T 08 075 08 -~
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Write down the speed equation of a dc motor. 3

feE aRT AR & forg 7y wfievor AR
On what factors, does armature torque depend in dc series and
shunt motors. 3

for a7 eve ud Soft Jied § amfR erb -5 gedt w
amenia giaT 2l

Draw and explain the Phasor diagram of a 1¢ transfofmer on
lagging power factor load. 6

Thel ell RO @7 gerTt afdd orie YR R qRke Mg
TR ST |

Elaborate the comparison between Scott connection and open
delta connection of 3¢ transformers. ' 8

< et afRonfit & wepie FAIS T& SNU et TS F o
afofa Hfr

T e
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