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I
.. Final-term exam of (Electrical Machines)

•.or 2nd Graci COUlII -unicatinns and 'electronics Engineering Depl~stil<iel1tS.
Answer All Questions. .~4>-,Y/ .u.:,)Ju-- ~ 04>-.:;/ cd u~Y/ U-- "ft JS ,-:-,?-I c:!.lJ....:,j u-- :tY.C~u-- u~Y/

First Question: (5 + 5 marks)
a) Define the winding factor: show how it can be estimated, and explain why short-pitch

windings is preferred over full-pitch windings?
b) Draw the phasor diagram of synchronous generator at various load power factors and obtain a

general formula that describes its E.M.F.

Second Question~ (15 marks)
A 6,6 KV, three-phase, 10-pole, 50 Hz, star-connected synchronous alternator has 3 slots/pole/phase,
6 conductors/slot placed in two layers, and coil span of 1400 elec.degree, The alternator gave the
following test data:

Field current, A 32 50 75 100 140
O.C phase voltage, KV 1.79 2.83 3.81 4.33 4.79 e
A field current of 32A is found to cause rated current of 500A to flow through the armature windings
during short-circuit test.
Armature resistance per-phase is 0.2 n, Calculate the voltage regulation and the corresponding per-
pole flux at full-load, 0.8 leading p.f. using:

i) E.M,F method

ii) . M.M.Fmethod .-- ~~J;;-:'.~!~~,~_~«?{_~d__,~~\~_~ ~
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Third Question :(7 + 8 + 7 + 8 marks)
3-1) DeduJ.e the exact equivalent circuit of three-phase induction motor, then Draw the phasor

diagram, and hence deduce the approximate equivalent circuit. Explain the. experimental tests

3-2) Explain the methods adopted for starting the following motors:
D. 3-phase induction motors with squirrel cage and slip-ring wound rotor types; and
ill Single phase induction motor with explaining why it has not starting torque?

3-3) State the condition under which a three-phase induction machine will have:
D. Rotor frequency equal to stator frequency,
ill Rotor speed higher than rotating field speed,
!ill. Maximum voltage and current induced in the rotor, and
illMinimum voltage and current induced in the rotor.

•
A three-phase, 4-pole, 50 Hz, induction motor running at full-load torque of 73.3 N.m. with
speed of 1433 r.p.m. The friction and windage losses are 250 W, stator copper and iron losses
amount 900 W. Calculate:
D. Mechanical power, ill Rotor copper loss, and !ill.Efficiency.

Good Luck.
Prof. Dr. Mohamed EI-Shamoty Page 2 of2
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