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Fourth Semester
Electrical Engineering /
Elect. & Elex. Engineering

Scheme July 2008

ELECTRICAL MACHINES -1I

Time : Three Hours Maximum Marks : 100

Note :

b)

d)

)  Attempt total five questions out of eight.
T 3T § A Ui Ued gt Hifml
i) Incase of any doubt or dispute, the English version question
should be treated as final. )
fpelt ot HPR &b Wig e farg Bt fRARY S Wi B
- UeT B SHfeH qFT SR

Define slip in a three phase induction motor. 3
et IROT Hiex § KA (IR@) B gR9IRT HIRw)

Aslip ring induction motor runs at 290 r.p.m. at full load , when
connected to 50 Hz supply . Determine the number of poles and
percentage slip. 3

T |UT derd IROT AR &l =1 290 7 AT e 8 wwih 9
50 g5 & fIga uem W AT fpar ST &1 sa SRR gal
&Y &I Td Hicierd TR

Sketch the torque-slip characteristic curves, for several values

of rotor circuit resistance in a 3¢ Induction motor and indicate
the condition for maximum starting torque in it. 6

et IRor AR F e uRkuy wiiRig & Rfte 99 & o
cidh—feaT firamerfires asni o Wiy qem 3799 arftrepas Ferfén
b & 3w B gAfEyl

Explain in detail with a neat sketch the construction of Squirrel

cage induction motor. Also describe the difference between single
squirre]l cage and double squirrel cage induction motors. 8
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[2]
g fo & g | iRt IRor Hier it wver RaRgd S
TN | T & Tt UGN W Qe fUoRT IR0 Aie’t § aieR
gftfq HR :

Why does rotor rotate in an Induction motor? 3
@ IR R § Aex Tt g §7

Which Induction motor will be useful, if it has to be started against
heavy load? 3

febRT PR BT UIROT AIeR TGRS BNl Il IR 9N e & Reg
AT B2

A 12 Pole, 3 Phase Alternator driven at a speed of 500 r.p.m
Supplies power to an 8-Pole; 3-Phase Induction motor . If the
slip of the motor, at full load is 3% calculate full load speed of
the motor. 6

U RepetT, 12 ¢@ Tmadad, SR iy 500 =5 ufy fiFe €, @
8 ¢, el ORI HIeR 31 g Wery el #1 AR Fiex & W
quf ¥R @R 3% & @ AR $i 10T gof IR R 3717 HRR

Specify the condition for maximum starting torque in a 3¢
Induction motor. If the motor has a rotor resistance of 0.02Q
and a standstill reactance of 0.1Q. What must be the value of
total resistance of the starter for the rotor circuit for maximum
torque to be exerted at starting. 8

T AP IR Aiey § 3iferpay URRR ik @ afaver IeaRad
HRR1 afS U=OT Alex & Aex o1 UfeRiY 0.02 N G fRm
3FET BT e 0.1 3N& B, 99 39 AeX IRTY & R TRy
Bl Pl TR FAT 2, STafp iftrapas eI eidh oy e 2

Clarify the effect of supply voltage on starting torque of Induction
motor. 3

IROT IR § URERE Tl R TATg dleed] &7 @41 Y9G 81T &,
T Hifor

Differentiate between 3¢ Induction motors and 1¢ Induction
motors. 3

et TR Hie’} U Taer et IRU e’} § e WE SR
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3]

¢)  Explain the double field revolving theory of 1¢ Induction motor
with the help of neat sketches. 6
¥Ies Rl Bl GERIT F Tt P IRV Hiex & el aRymer
RIGIT @l T

d) Therotor of a 6-Pole, 50Hz Induction motor is rotated by some
means at 1000 r.p.m. Compute 8
1)  Rotor voltage
i)  Rotor frequency
i) Rotorslip
iv) Torque developed.
Can the rotor rotate at this speed by itself ? Explain.
T 6 gd, 50 g1 IRUT Hiex &7 e} Rl aRg ¥ 1000 = ufey
e &1 i | grmn S j1sa AR
) ex deear

i) Qe Smgfr

iy e fea

v) ST goT et

T VR BT 5T T TR w2 & GRT AT T Febal &7 T8 |
4. a) Whyisasingle Phase Induction motor not self starting. 3

T Thel Bell IRUT HIex W& WRY F4t 78} et ?

b) Write down the various types of single Phase Induction motor.
Specify the base on which they are classified. 3
Tehel el IRUT i) & faftrer wort ot forRadr wmey € forg amaR
TR ST FHfevur fhar 1T 8, 99 SgRaa HIivR)

¢) The power input to a 500V, 5S0Hz, 6-Pole, 3¢ induction motor
running at 975 r.p.m. is 40 kW. The stator losses are 1 kW and
friction and windage losses total 2 kW. Calculate 6
1)  Theslip
i)  The rotor copper loss
i) Shaft power
iv) - Theefficiency
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T 500 dee, 50 &S, 6 4a el IR Aiex S fb 975 wish Uit
fore W gEel &, 6 e afF T 40 el o §1 W il 1
el are ©d faeer e efor g1 2 el arc &1 TomT AR

) f&m
i) e aw e
i) emrE Hia”
v) <&ar

d) Describe the construction working principle, characteristics and
applications of Repulsion motor? 8
TRy Hiex B v, PRiRgd, Sifter T R @
quiT HIRR

5. a) Writeashortnote on Universal motor. 3

gfafa Aer W AfEm fevoft ferledn

b) Differentiate between salient pole and cylindrical rotor alternator.

3
W 4 W TR Ack TeAEdH] § SR € B

c) A30,16-pole alternator has a star connected winding with 144
Slots and 10 conductors per slot. The flux per pole is 0.03 Wb,
Sinusoidally distributed and the speed is 375 r.p.m. Find 6

1)  Frequency

i) Phase and line emf.

Assume full pitched coil.

wp Brper, 16 ga waEd® B aRT AT pueedt § 144 @i
¥ qen vy @i & 10 10 21 Torad URY g9 0.03 IR & W 54T
ahrr &1 3HT I 375 T ARy e 1 s SRR |

D emfi

i) W @ e R aEe gt pused!
o 5ot = A
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What are the distribution factor and pitch factor in an Alternator?
Explain the effect of these factor, While deriving the expression
for generated e.m.f. in Alternator. 8

yTciep H RTRoT Ui T& i ures T 81 & 7 sedrade o S
fq.arser o1 aHfieRu Tfd &= & SRM, T O B e
TS ¢, eS|

Write down the required conditions for parallel operation of
Altemators. 3

TAIGd® b THIR ae & o) saeud uREE @ S
iR

Describe voltage regulation in Alternator. 3
Al % deedr Fama 3 affa HIRR

Draw the phasor diagrams of loaded Alternator for lagging, unity
and leading power factor load. 6
ARG T & A G T, geaHl, o1 wd s
i o IRT W

What is armature reaction in Alternators. Explain it with neat
sketches for lagging, unity and leading power factor loads. 8

el § TR ufifhar @ Al 27 s, o @
ST A oris HRE & o, wes Rl $ wgar 9 =
ST

How does the slip vary with the load in induction motor ? Explain.

3
IR Hiex H AR & A1 wRe T oRg aRafefa gt & 2 amsmd
Explain V-Curves of Synchronous motors. 3

epTell AR & H-Ihi BT A
Draw and explain open circuit and short circuit characteristics of
an Alternator. 6

T & Gl aRuer rfeTeis sk v o1 uRuer arfyemarfies
api DI FigdR FA|
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A 100 KVA, 3000 V, S0Hz, 3- Phase star connected Alternator
has effective armature resistance of 0.2 Q. The field current of
40 A Produces Short circuit current of 200A and an open circuit
e.m.f. of 1040 V (line value) Calculate the full load voltage
regulation at 0.8 power factor lagging. 8
@ 100 fpelt dlee TR, 3000 aee, 50 &=, fBden dRT
TR Tedad® a1 wrdt amfR ufrg 0.2 siier 81 40 TRRR
&Y §5 IooF aRT 200 TRRR 6 o7 IR aRT I Pyl 2l
T8 &5 Seiee ol IRTY W 1040 diee (g A1) H fAars
%ﬂmaﬂ?ﬁ%naﬁaﬁﬁﬁoswmsﬁwwwam
dieedr

Explain hunting in Synchron(_)us motors. 3
Il MRl A BT BT A

Write down the step by step procedure for starting a Synchronous
motor. 3

qeaelt Hicx & ARPIT B9 &Y weT a8 weu fafer @1 forkad

Compare Synchronous motors with Induction motors and write
various applications of Synchronous motors. 6

Joaprelt AIeRt &Y G IROT e’ A B T Godebrelt Hiest
& fafdyer srgmr @1 faRed|

A60KVA, 220V, 50Hz, 1¢ Alternator has effective armature
resistance of 0.015Q and an armature leakage reactance of
0.05Q. Compute the voltage induced in the armature when

Alternator is delivering rated current at 0.7 lagging power factor
load. 8

& 60 fhelt dlee TRRR, 50 &1, 220 dleT, Tl Pl Jedmdcid
3 STRTAR T THTEl TfeRer 0.015 3T T eithot Hfcrend 0.05 37l
2| T HIRA TR § S WA dlecdT Hf Sefd garddes 0.7
qeaTHY ifRT U & MR W S GRT TG @R &l &l

B == =
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