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CPEE 5301

Fifth Semester Examination — 200%

K

ELECTRICAL MACHINE - |

Full Marks -70
Time—3 Hours

Answer Question No. 1 which is compulsory
' and any five from the rest.

The figures in the right-hand margin
indicate marks.

1. Answer the following guestions : 2x10

(a) A d.c. shunt motor draws an armature
current of 12 A from a 220 V d.c. supply
while developing a gross ierque of 20 Nm
in the armature runnping at 1200 RPM.
What will be the induced back emf in the
armature 7
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(b} What will be the frequency of induced (1) WWWMMﬂmm
amf in the conductors of the armature in a core W : ; e B
winding of a B-pole d.c. generator running instead of being circular. |
atl 750 RPM ? 0, D Enstia mmw

() Mention with reason the type of d . motor cylindncal rotor synchronous generator
used for traction lcads supplying unity mmmm .

(d) What is the disadvantage of a 3-point the mmf space phasors in the same
gtarter as compared 10 a 4-point starter Giagram. | S 1‘
used 1o start d.c. shunt motors 7 () ./ Calculate the ‘winding factorof a phas

(8) Explain in brief why the compensating _ balanced winding having a coil mpm:-ﬂ )
windings in d.c. machines are connectf\ [\ /]’ a slots with 54 stator slots and 6 poles. ,*
in series with armature. 2 (a) A220Vdc. shunt motor has an ammature :-

(f) What is ‘'voltage regulation’ in ciisé of a resistance of 0.4 ohm and fieﬂi raaisr
transformer ? For which type of load tance of 220 ohms. The no-load input line
powaer factor will this regulation be zero 7 current of the motor from the 220 V.de

mains is 4.5 A while the no-load speed of

(@) The iron losses in a 100-kVA transtormer o ot s {E0G FPM. Tharder e
are 1000 W. The fll..lll load copper losses 55 A For e et EE ver :
are 1.25 times the iron Foss@s. Determine tils i e e torque at 1470
the load In kVA to obtain maximum i i ﬁﬁu

efficiency of the transformer.
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(b)

()

CPEE 5301 4

load asd at full-dload What will be the
ratio of the full-lcad torgue 1o the no-load
torque developed by the machine”? 242

Explain briefly the ‘commutation process’
i 8 d¢c. machine. Doescribe how |he
‘Interpolas’ and the 'compensating winding
help in achieving better commutation
3+3
Draw the field mmd and armature mmf
wavelomms over one pole pitch in case ofa
d.c. generator. Show therein the resultant
wavaform of these two mmfs. Explain
‘cross-magnetisation’ and 'de-magnaetisation’
effects of armature reaction, 2+ 144
A 230 V d.c. shunt generator has armiptire
circult resistance (including brushes) of
0.4 ohm and field circuit resistance of
120 ohms. If this machine is run as a motor
by connecting it to a 230 V d.c. mains,

find the ratio of speed as a generator to

the speed as a motor. The line current in
each case is 45 A, 5

Contd,

| \\WL

4

(a)

()

(a)
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Brake Test was performed in a d.c. shunt
motor and the following readings were.
obtained. The load on one mmm
brake band was 40 kg and on the other
side, it was 5.5 kg. The mmm
a current of 60 A from 400 V d.c. mains
while running at 1470 RPM. The pulley
chiametar is 110 cm. Neglect the belt thick-

ness and determine the torque, output

and the efficiency of the motor. 5

Derive the expression for the torgue
developed in a dc. motor. Draw’ am.
explain the speed-torque characteristic
saparately in case of shunt and series
motors. §

The maximum efficiency of a 150 kVA,
2200/220 V, 50 Hz, single phase trans-
former is 98.5% and occurs at half-full
load at unity power factor. Determine its
full-load afﬂmar&c’y at 0,8 leading ﬁaw
tactor.
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