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Fourth Semester
Electrical Engineering /
Elect. & Elex. Engineering

Scheme July 2008

ELECTRICAL MACHINES -1T

Time : Three Hours Maximum Marks : 100
- Note : i) Attemptany five questions out of eight.

d)

o1 a6 ¥ ¥ gl 9id e gt R

i) Incase of any doubt or dispute, the English version question

should be treated as final.
et ft ypR & G reEr e Hi RARY § sish war &
b B AfeH 9T IR

‘What do you understand by 'slip' in a 3¢ induction motor. 3

et IR0 Aex # THT | AT T T 87

What is the vatue of slip at starting and at synchronous speed.
3

TR BT G URH F qUT Jegdient T R F91 8T 87

Write down various advantages and disadvantages of squirrel
cage induction motor. 6

fioRT IR0 AR & R o gwr gl B ke
A3¢,4pole induction motor operates from a supply of 50 Hz
frequency calculate: 8
1)  Synchronousspeed

i) Rotor speed when slip is 4%.

i) Rotor frequency when rotor runs at 600 rpm.

T el 4 Ya B IR Aiex 50 & IR & Rega, vem |
afarfera &1 T BRI

) Jogorerd fd

i) R H M T wWET 4% @

i)y ex IFER T Aex 600 TwH Hy e W IREF A
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Why is the induction generator often called an asynchronous

generator? 3

' @Waﬁaﬁ@na@maﬁammmé?
Write down various applications of universal motor. 3
afreier Wex R s B Rk

An 8-pole 3¢ alternator running at 750 rpm supplies power to a
3¢, 6 pole induction motor. The full load slip of induction motor
is 3%. Determine the full load speed and frequency of rotor. 6
e fieetl, 8 Ya @l aETS Rradt 1Rkt 750 7 9l B B,
& et 6 Ya & IRV Aiex o g AR e Rl 21 IR0
Tiiex Y gof AR R AT 3% 31 1d HIRR IR0 Aex H of 7R
R 7y @@ AR i 3R |

With the help of neat sketches differentiate between 3¢ slip ring
induction motor and 3¢ squirrel cage induction motor, on the
basis of their merits and demerits. 8

5 R B TEra @ ST @ W@ @l & SuR W e
qdf g SROT e T Bigar fHioRT IRur Aiex § 3R wWE HA

Explain V-curves in brief. 3
V-ant B Gl § g

What is the effect of increasing rotor resistance in a 1¢ induction
motor. 3

Teel el IR e & Aex ¥ TIRRY agF 1 T W9 9% 87

Draw and explain the electrical equivalent circuit diagram for a
3¢ induction motor. 6

et SRT R & fgd Aged IRUY ARG P TR T
A 3¢ 50Hz, 20-pole salient pole alternator with star connected
stator winding has 180 slots on the stator. Each slot consists-of
8 conductors. The flux per pole is 25 mW band is sinusoidally
distributed. The coils are full pitched. Calculate: 8
)  Speed of alternator

i) Winding factor

i) Generated emf per phase

iv) Linevoltage
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@ Biepe 50 &S, 20 YAl % WY FARID & WX F 180 G
2 FoT Rex aR1 TR &1 e @i § § e 2| Fered wR

Y@ 25 fiht ¥R &1 voiw wrgTeTsselt fiaRa &1 gusfert gt
far &1 ToFm SRR

) e Aol
i) arfT haer

i) wfRY %o sfF Rane.
iv) cgd aleedl

Explain why rotor of an induction motor can never attain
synchronous speed. ‘ 3

TR Al IRV Wie” BT AR B et TR W Tl I
JHal?

Write down the use of synchronous condenser. ' 3
et GuTRa & Iwam fafad

What is meant by hunting in synchronous motor. How can itbe
minimized? 6

qeaaiers Hiex ¥ € aun At 37 TR e e & g fowa
T FeT &7

Describe in detail the parallel operation of altemators by explaining
the process of synchronisation and required conditions of it. 8
TEdEl ® GuieR waer @ faRgds affa HifE,
RsprTsoer &t R qer EicR e ¥ Ja%E Ik T

Why are the iron losses in the rotor of an induction motor normally
neglected? ' 3

IROT RIeR ¥ AR F qea: dlg @il B g i JE S
87 |
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4
Draw electrical equivalent circuit diagram of a 3¢ induction motor.

. 3
et IR AR @1 g Togew IRy NG 1A

Explain the construction, operating principle and applications of
repulsion motor. Draw suitable diagram. 6

TS AR B wREA1, FRiER Rigia guT g @

e SR i ot s
Why is a synchronous motor not self starting. Also describe the -
method of starting it with the help of neat sketch. 8

U Jeadlicrn HIeR T URH &1 81 gidl ? 91 & ¥ IR
oA &l fftr w@ws fam 6 wear | aftfa SR

Write a short note.on synchronous impedance. 3
Jeuiferd wfommer R wfie el forad

What is the maximum speed of a 50 Hz alternator and with how
many poles it can be achieved. 3

50 &1 MRT & garadds 6 iftimaw iy @ @l aor 59
forcrt Yo F= & WY W far ST wear 872

Write down the advantages of stationary armature in alternator
over stationary field winding. 6

wEds H fRR fies aRfén &t gorm ¥ RR amfR & ami
o iR

Describe double field revolving theory of 1¢ induction motor
and draw its electrical equivalent circuit at standstill. 8

Tohel el IRV AR & fe— & aRymor Rigia @ auf AR o
9% fRgd F9ged IRIY NG B SHhH FRR araver & R
CRIEDf _ |

Write down the special features of cylindrical rotor of alternator.
, 3
yeaTads & e Aex B RARE Rdva i
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b) The efficiency of a 3¢ induction motor is less than that of a

transformer. Explain why? 3
At SR ey B qar GROTRE B e § @ B R
SEEIEL I |

¢) Explain the principle of operation of a linear induction motor.
Also state its important applications. 6
et RoT AR 2 SreTer 1 RIGIT TS I W S
o ot ke

d) The rotor of a 4 pole 50 Hz slip ring induction motor has a
resistance of 0.25Q per phase and runs at 1440 rpm at full load.
Calculate the external resistance per phase which must be added
to the rotor to lower its speed to 1200 rpm, the torque being the
same as before. : 8

@4gasoﬁaanﬁ1ﬁwﬁaaaﬁwmaéﬁﬂawmﬂ
0.25 3t & @1 a8 Tf R W 1440 756 3l e & 1fy W
s &1 TR HIRRY aEy SRRy it R AR F e
Zad! TRY 1200 =6 R e da F &t 511 |p e get 3ot
2F1 sraeerst ¥ fRR @ G9H & &l

8. a) Define voltage regulation Qf alternator. : 3
yEd® & aleedr e @t aReia BRI

b) Does the change in excitation affect the speed and power factor
of synchronous motor. Explain. 3

R gD Mex § o @ aRafia A BT IHE D
TR @ afdRT e W dedr @1 |

¢) Explain armature reaction in alternator with the help of suitable
diagrams for unity, zero lagging and zero leading power factor.
6

et & R R 7 T e A g 4.5,
T geaTE R 9 SHATHY AfdRT o B R e
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d) Derive an expression of torque developed in a 3¢ induction motor
in terms of supply voltage, slip, rotor resistance and reactance.
Also write the condition of maximum torque. 8

T AT IRUT AleR H U+ 8 aTel 9t 3mguf o i vl
HIRR TerT dleean, ey, ek IhRy W@ afteara H o=t 31
e do1 St & for) JaeEen sraven Bt fRad
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