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Fourth Semester B.E. Degree Examination, June/July 2023
Electric Motors
lme: 3 hrs. Max. Marks: 100
Note: Answer amy FIVE full questions, choasing ONE full question from each module.

i |
1 a. What is meant by Back em{? Explain the significance of Back emf, (086 Wliriks)
b. Skewch and explain the speed-current. speed-torgue and torgque-curment chometerstics of o
shunt motaor, ik Wl s
E. A series motor having resistomoe of 102 between its terminals drives a fan, the orque of
which is proporional o the squore of the speed. At 230V, its speed is 300mm mnd Lakes
I15A. The speed of the fan is to be mised o 375mpm by supply voltage conteal estimale the
supply veltage required (08 M rks)
OR
2 a  Dernve anexpression e tomgue of o DC motor, {06 Muarks)
b. Briefly explain the necessary of starter o start DO Motor and with o neat diagram explain
the operation of 3 point starer (08 M rks)
Cc. A 200 W shunt motor has R, = 0,100 and- By, = 24900 and rowational loss 236w, On full load
the line current is 9.8 with motor renning af 1450 mpm,
Determine :
i) Mechanical power developed
i) The power output
fii} The full load efficiency. {0 Marks)
Mlodile-2
3 a With a neat circuit diagram explain the retardstion test conducted on DO shunt motor and
show how the sty losses are determined with and without frvwheel. {10 Marks]
b. A test on two coupled similar tmmmway motors, with their field connecied in series, gave
following results when one maching scted as 0 motor and the odher as a generator, calculae
the efficiency of motor and genertor,
Motor @ Armature current | 564
Armuature voltage @ 590V
Volage drop across field wending - 40V
Cienerator @ Armature curnenl ;444
Armature voltuge ; 400V
Field wending drop ; 40%
Resistance of each armature - 0,360, {10 Marks)
]}
4 u. Derive the torque equation for three phase IM and derive condition for maximum torque.
B8 Muarks
b. Sketch and explain the typical worque - slip characteristics of a three phase M. :M M-:l:s:
c.

A 12-pole, 0Hz, 34 IM has rotor resistance of 0.1542 and standstill reactance of 0.25 per

phase. On full load it is running at a speed of 480pm. The rotor induced emf per phase at

standstill 15 observed w be 32V, Calculate :

i) Srarting torque i) Full load torgue

iii) Maximum torgue iv) Speed at maximum torgue (0% Mlarks)
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Module-3
Dieaw and explain the phasor diagram of 3-phase IM under loaded condition. (6 Marks)
Dieaws the power flow diagram of a 3-phase IM and explain. {6 Warks)

A b pole, 3-phase IM develops 30hp incleding mechanical losses of 2hp a1 a speed of
S50rpm on 350%, 30Hz supply. Caleulate for this koad :
i1 The slip 11 The mior Cu loss i) Total mput if the stator losses are 2000 waits.

(08 Marks)

(i
Explain the opemtion of deep bar roter [M along with the sguivalent cireuit disgram und
alzo draw it iorque - slip charsclenistics. (08 Marks)
Rraw the circle diagram for a 20HP, 50H:, 3-phase. siar connected M with the fllowing
data ;
Mo load test ; 400Y, 9A, 0.2pf lagging
Blocked rotor test | 200, 304, O.4pl lagging
Determine the line cument and efficiency for FL condition from circle dingram, (12 Marks)

4
Explain the necessity of a stamer 1o stan 3-phase iV and with & near skech explain the
operation of star-Delua Swarter and sotor resistance staner. {10 Marks)
Enumerate the speed control methods of 34 1M and explain any two methods in detail.
{10 ¥iarks)
O/
Explain double field revolving theory as applied 1w a single phase M and prove thar it
cannot produce any staring torgue. (B WMnrks)
With neat sketch explain the construction and working of capacitor start single phase [M.
(08 Marks)
Write a note on limitations and application of shaded pole M. (04 Marks)
Maodule-5
List the methods of staming synchronous motor explam any one method with nem skewch,
108 Mlarks)
Deseribe a phenomenon of hunting m svachronous machine and methods to overnome this.
(06 Marks)
What is synchronous condenser? What is i1s application” (016 Marks)
0OR
Briefly explain the ¥ and inverted ¥ curves of a synchmnous motors @nd the methods of
oblaining them. (0% Marks)
Explain the construction and working of Chiversal motor and stipper motor, (12 Marks)
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