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This exam measure the following YL.OS (a.4,13.14 b.1 1,12.14.15, ¢.3,16.17, and d.1,.2)

Please, answer all of them; assume anv missing data; manage your time.

a) Why the rotor of $ induction motor is skewed? ) {7 Marks]
b) A 10 H.P. 3-phase induction motor with full load efficiency and p.f. of 0-83
and 0-8 respectively has a short circuit current of 3.5 times full load current.
Estimate the line current at the instant of starting the motor from a 500 V
supply by means of star delta starter.. [13 Marks]

a) Why an induction motor is considered similar to a transformer? - {5 s]

b) A 4 pole, 3-phase, 50 Hz, 400 V induction motor has a delta connected
stator and a star connected rotor. Each phase of rotor winding carries one-
fourth of the number of turns on each phase of stator winding. The full load
speed is 1455 rpm The rotor resistance is 0.3 ohm, and rotor standstill
reactance is 1 ohm per phase. The stator and rotor windings are similar.
Stator losses equal 100 W, Friction and windage losses are equal to 50 W.
Calculate.

(i) blocked rotor voltage per phase (if) rotor current per phase at full load

(ii) total rotor power input at full load (iv) rotor power loss at full load

(v) efficiency. ' [10 Marks]
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¢ outermost periphery of the rotor”
[5 Marks]
b)400 V, 3-phase, 50 Hz, 6 pole induction motor is supplying a load of 20 kW,
when the frequency of rotor currents is 2Hz. Estimate (i) Slip and speed at
this load (i7) Rotor copper loss (iif) Speed of motor when supplying 30 kW
load assuming torque-slip curve to be a straight line. [15 Marks]

Why the rotor conductors are placed at th

| a) What is the effect of load on the efficiency of an induction motor? [5 Marks]

b)A 3- phase 4-pole, 50 Hz, 400 V, 8 kW, star connected squirrel cage

induction has the following data:
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R, = 0.4 Q/phase; R, = 0.25 € /phase; Xi = Xos= 0.5 Q /phase; X, = 15.5 Q/

phase. The motor develops full-load internal torque at a slip of 4%.
Assume that the shunt branch is connected across the supply, determine (i) slip
at maximum torque, (i) maximum torque developed at rated voltage and
frequency (i) torque developed at the start at rated voltage and frequency.

[10 Marks]

a) What are the various losses in an nduc jon motor? On what factors do they
depend? [5 Marks]

b)Y With the help of a circle diagram determine (i) starting torque, (il) maximum
torque, (iil) maximum output (iv) slip for maximum torque and (v) maximum
output For a 200 V, 50 Hz, 3-phase, 7.46 kW, slip ring induction motor with
a star-connected stator and rotor. The winding ratio of the motor is unity,
whereas the stator and rotor resistance per phase is 0.38 and 0.24 £,
respectively. The following are the test results:

No-load tesi: 200 V, 7.7 A, 874 W _

Blocked-rotor test: 100 V, 39.36 A, 3743 W. [15 Marks]

In wounded rotor induction motor design, how you can calculate the following:
the number of rotor turns, the rotor current, cross section area, magnetizing
current, Dispersion Coefficient. What is the effect of dispersion coefficient on
induction motor characteristics {15 Marks]

With my best wishes
Associate prof./Mokamed I. Abd EL_Wanis
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