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Question #1

(a) Distinguish (with two factors) betwccr'm three phe}se machines and single phase machine

(b) Mention two factors to be considered in the choice of gene.rator. ' )

(¢) Mention the D.C motor that will be suitable to drive (i) reciprocating pump, (ii) conveyors (iii) Elevator
(d) Define armature reaction

(¢) Mention two reasons why a running generator will fail to produce output power

(f) What do you understand by excitation in DC generator

() State one advantage of series motor over shunt motor

(h) The O.C.C of a d.c generator driven at 400rev/min is as follows:
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Find:
(i) Voltage 10 which the machine will excite when run as a shunt generator at 400rev/min with field resistance
equal to 34€)
(ii) Resistance of shunt cireuit to reduce the O.C. voltage to 220V,
(ii1) Critical value of the shunt field circuit reristance
(iv) The critical speed when the ficld circuit resistance i 1442
(v) The lowest possible speed at which an O.C voltage of 275V can be obtained
(vi) Additional resistance inserted in the ficld cirout to reduoe the no-load voltage 1o 20 €1
(vii)  The O.C.C curve at 200 rev/min and therefrom the opon circuit voltage for a ficld resistance of 34 €1
(40 marha)
Question #2
(a) Explain briefly using appropriate diagram ammature reaction i 2 D .C machine
(b) State the two magjor principal effects of the distortion of main ficld under load due 10 cross:  magnetinm and state
twa remedies for field distortion. -
(€) A 4- pole generator has a wave-wound armature with 722 conductors, and it delivers 100A oo full load [ the brush
lead is 16 degree electrical. Caloulate the armature demagnetising and cross magnetising amgere turms per pole
(20 marks
Juestion #3
(a) What do you understand by commutation in a ).C machine? Explain with appropriate dagrasm descnibing the
process of communtation,
(b) List the four methods of improving commutation in d.¢ machines
{c) A 440V shunt motor has armature resistance of 0.8 22 and field resistance of 200 obun. Dictermine the back emf when

-

giving an output of 7.460W at 85porcent efficiency. (20 marks)

Question #4

(a) Define energy and co energy for a linear system under the influence of magnctic field

(b) For u lincar system, prove that Wy, = Wy = 1/2F,0, = 1/2Li]

() An electromagnetic reluy has an exciting coil of 800 twms. The coil has 3 cross sectional arca of 3em x Sem. Neglect

reluctance of the magnetic field circuit and cringing

Find the coil inductunce if the air gap length is 0.5 em (i) find the field energy stored for 8 coll current of [ 25 amp
(20 marks)

L)
{a) State two operating charucteristics cach of series, cumulative compound and shunt motors
{b) List the three types of losses in D.C generator
(&) A 4- pole lap-wound, long shunt d.c chmpound generator has useful flux per pole of U.007 wh, The armature w wnding
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