Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer any FIVE full questions, clmg ng ONE full question.fi

_current = 2304, field c

) A',ﬁi‘lrth Semester B.E. Degree Examinatitv)vh;'Dec.2023/Jan.2024

Electric Motors

Time: 3 hrs. . ~ Max. Marks: 100

‘each module.

‘Module-1

1 ture torque of D.C. motor: (06 Marks)
With a neat circuit dlagram explam the methods of speed control for D.C. shunt motor.

/ (07 Marks)
A 200V DC shunt motor takes"22A at rated voltage and runs at 1000rpm. Its field resistance
is 100Q2 and armature circuit resistance is 0.1Q compute the additional resistance required in
the armature circuit to'reduce the speed to 800rpm, when i) the load torque is proportional to
the speed ii) the/load torque varies as the square of the speed. (07 Marks)
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. (06 Marks)
With a neat sketch, describe the wdrking of three poin arter What are its limitations and
necessity of starter? (08 Marks)

A 4 pole 230V series motor runs at 1000rpm, when‘the load current is 12A, the series field
resistance is 0. SQ and the armature re51stance 15" 1Q. The se;les ﬁeld coils are now

(06 Marks)

Module-2
With a neat circuit diagram, explaln the importance and procedure of conducting
Swinburner’s test on DC motor., Show the efﬁc:lency as a motor can be predetermined and
list the advantage of this test : (10 Marks)
Two identical DC shunt mac me when tested by Hopkinson’s method gave the following
data line voltage = 2305 line current excluding the field current = 30A, motor armature
nts SA and 4A (generator and motor respectlvely) the armature

S.
(10 Marks)

Discuss the torque — slip characteristics of a three phase induction motor including motoring

FL

generating and braking reglons and obtain torque ratio in terms of slip and rotor

m

parameters. (10 Marks)
A 3-phase induction motor having 6-poles, stator winding is star connected runs on 240V,
50Hz supply. The rotor resistance and stand still reactance are 0.12Q and 0.85Q per phase.
The ratio of stato rotor turns 1s 1.8 and full load slip is 4%. Calculate the developed
torque at full load, maximum torque and the speed at maximum torque. (10 Marks)
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Module-3
Draw the phasor diagram of induction motor “on loa con tion. Write steps involved in
drawing it. (10 Marks)
Draw the circle diagram from no load and blocked rotor test of a 3 phase 14.92kW, 400V,
6 pole IM from the following test results:
No load test : 400V, 11A, p.f=0.2
Blocked rotor test : 100V, 25A, p.f=0.4 i 1
Rotor cu lose at standstill is half the total cu loss.
From the diagram, find line current, slip, efﬁmency, maximum torque and power factor.

#,

(10 Marks)

OR
Explain the construction and : ‘rkmg of double cage 1nduct10n motor and also draw an
equivalent circuit. ‘ (08 Marks)

Explain the working of induction motor working as a generator (06 Marks)
Explain the grid conn‘ﬁe««cted operation of the induction generator. (06 Marks)

Module-4 -
What is the nece551ty of starter? Explam the auto transformer method of starting a three
phase induction motor. (10 Marks)
List and explain the different methods of speed control of 3¢ induction motor. (10 Marks)

Explain double field revolving theory as applied to sm le phase induction motor and prove
that it cannot produce any starting torque. (10 Marks)
Explain the construction and working of capaci «Starvf"'capacitor ru "Sﬁngle phase induction
motor. Mention its appli‘ggfgjons. (10 Marks)

Module-S
Explain the operation of synchronous motor at constant load vatiable excitation. (10 Marks)
Explain with a'neat diagram, the constructlon and Workmg of linear induction motor and

state its apphcatlons (10 Marks)
’ OR

Explain ini detail the various methods of starting synchronous motor. (10 Marks)

Explain the constructlon,. and working principle of universal motor also mention applications

of the universal motor. b (10 Marks)
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