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transformer. Draw and explain the phasor diagralﬁ under-r
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UNIT-I :
Describe the prini:ip!e of Energy conversion. For a singly
excited magnetic field system, derive the relation for the

magnetic energy stored in terms of reluctance. 10
Develop the circuit model fo a d.c. mahcine and explain
the generating mode. 5

A BG-pole, lap wound d.c. motor takes 340 A when the
speed is 400 rpm. The flux per pole is 0.05 Wb and the
armature has 864 turns. Neglecting mechanical losses,
calculate the brake horse power of t_he motaor. 5

In a 50kW, 230 V on no-load and 250v onfull-load over
compound d.c. generator (long shunt), the flux per pole
required to prodce 230V on no-load at 1050 rpm is 0.06
Whb. The resistance of the armature and series field are
0.04 Q and 0.01Q respectively and the shunt field
resistance is 100Q. Calcualte the value of the flux per
pole at full load speed 1000 r.p.m. Neglect brush drop.
: = 10
A d.c. series motor runs at 500 r.p.m. drawing 40A from
600 V supply. Determine the value of T;he external
resistance to be added in series with the armature for
the motor to run at 450 r.p.m. The load torque varies as
the square of the speed. Assume linear magnetization
and take armature resistance as 0.30) and series field
resistance 0.20). - 10
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UNIT- Il
Draw the equivalent circuit and phasor diagram of a
three-phase induction motor. Derive the expression for
developed torque and find the condition for maximum
torque. 10
A 25 H.P., 400V, 50Hz, 4-pole, star-connected induction
motor has the following impedances per phase in ohms
referred to the stator side :
R,=0641Q R =03320, X_=1.106Q,
X_=0.464Q and X, = 26.30Q.
The rotational losses are 1.1 kW (constant) and core
losses and assumed negligible. If the slip is 2.2% at rated
voltage and frequency, find speed, stator current, power
factor, output and input power and efficiency of the motor.
10
Explain the two-field revolving theory for a single phase
induction motor. Draw its equivalent circuit diagram.10
A 230 V, 380 W, 50Hz, 4-pole, single phase induction
motor gave the following test results :
No-load test : 230V, 84W, 2.8A
Blocked rotor test : 110V, 460W, 6.2A
The stator winding resistance is 4,60 and during blocke
rotor test, the. auxiliary winding is open. Determine th
equivalent circyit parameters. 10
UNIT-IV
Calculate the r.m.s value of the induced e.m.i. per phas
of a 10-pole, 3-phase, 50 Hz alternatore with 2 slot pe

pole phase and 4 conductors per slot in two layers. Th
-3

b,

coll span is 150. The flux per pole has a fundamental
component of 0.12 Wb and a 20% third harmonic
component. 10
Draw and explain the phasor diégram of salient pole
unsaturated alternator supplying full load lagging power

:urrunt. Show that the power output per phase is giua-n
F =
EV 2r1
P=——sins+ = fd = 2 ]éinEﬁ
d 2 LX5 X,
5 : b 10
raw the equivalent circuit of a synchronous motor and
derive the commonly used expression for the power
developed by a synchronous motor. 10
A 2000V, three phase, 4 pole, star connected
synchronous motor runs at 1500 r.p.m. The excitaiinn is
constant and corresponds to an open circuit voltage of
2000V. The rgsistanc& is negligible as compared to
nynchnfmaus reactance of 30 per phase. Determine the
power input, power factor and torque developed for a
armature current of 200A. ' 1ﬁ
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