50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Time: 3 hrs.
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Fourth Semester B.E. Degree Examlnatlon, Dec.2019/Jan.2020
Electric Motors

kL Max. Marks: 80

Note: Answer any FIVE full questi,pns‘,’ choosing ONE full quéggioh Jfrom each module.

L
y

Module-1

Explain the principles of torque production in dc motor and derive the torque equation of a
dc motor. : (06 Marks)
With the help of relevan aracteristic, explain Why a series motor should never be started
at no load. § (05 Marks)

A shunt wound mo or has a armature resistance of 0.1Q. Tt is connected across 220V supply.
The armature current taken by the motor is 20A and the motor runs at 800rpm. Calculate
additional resistance to be inserted in series with the armature to reduce speed to 520rpm.

N S,

- o

b,

Assume t "“at there is no change in armal:ure current. (05 Marks)
OR
With a neat sketch, explain the Ward-Leonard rnethod of speed control of DC motor.
& (06 Marks)
Explain the different types.of losses in a DC motor (04 Marks)

A 250V, 15kW DC shunt.motor has a maxunum*efﬁmency of 88% nd a speed of 700rpm,

when delivering 80% of its rated output. The resistance of its shunt field is 100€2. Determine
the armature re51stance i (06 Marks)

;qiér:;, i i

A 400V, DC shunt motor when rupmng on no load takes 5A Armature resistance (including
brushes).is 0.5Q and shunt field resistance is 200€. Find the output in KW and efficiency of

the motor when running on fuu%load and taking a current of 50A. (05 Marks)
Explam back to back test.on two identical DC machines and calculate the efficiency of the
machines as a generator and ‘motor. b (07 Marks)

““““Explam the advantages and dlsadvantages of field’s test applied to two similar DC series

(04 Marks)

OR

Derive an expressmn for rotor copper losses in terms of slip and rotor input. (05 Marks)
The power input to the rotor of 440V, 50Hz 6 pole 3 phase induction motor is 80kW. The
rotor emf is observed to ‘make 100 complete alternations per minute. Calculate: 1) the slip
i1) the rotor speed 05 Marks)

generating and braking regions of operation. (06 Marks)
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Module-3

Draw and explam the phasor dlagram of mductlon motor at Shp S (06 Marks)
Values)
No load test : 450V, 20A, p.f. = 0.15
Blocked rotor test : 200V, 150A, p.f£. =03«
The ratio of stator to rotor copper losses on short circuit was 5:4. Draw the circle diagram
and determine: Y -

i)  Line current 7

i)y Power factor e
iii) Slip at full load

iv) Efficiency at full load.

(10 Marks)

OR
With a neat sketch explain the workmg ofadeepb
Draw and explain equwalent circuit and torque shp

““gage rotor induction motor. (05 Marks)
aracteristic of a double cage induction

motor. ; 4 ~ (06 Marks)

Explain the stand one operat1on of the induction generator (05 Marks)
’ Module-4

Why starter is'necessary for an induction motor? With a neat diagram, explain the operation

of a direct on line starter. (08 Marks)

Explain any two speed control methods of three phase induction motor. (08 Marks)

Why single phase induction motor is not self startmg" Explain the principle of operation of
single phase induction motor using double revohnng field theory. (08 Marks)
With a neat diagram, explam the constructlon and working pr1n01ple of split phase induction
motor. 4 . " (08 Marks)
_.Module-5
Briefly explain V and inverted v curves of synchronous motor. (06 Marks)
Explain how synchronous motor acts as a synchronous condenser. (05 Marks)
Explain hunting in a synchrenous motor. ( (05 Marks)
” OR
Eg(plam the constmctlon workmg, charactenstlcs and application of ac servomotor.

;;;;;;;

(08 Marks)

Explam the prmclple of operation of a lmear induction motor. Draw its characteristics. State

its important apphcatlons (08 Marks)
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