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(a) . A 220 V shunt motor has ‘armature and field 1e81stances of 0.2Q and -
220Q respectively. The motor is driving load torque, 1) «<n 2and running
at 1000 rpm drawing 10 A current from the supply. Calculate the new
speed and armature current if an external armature resistance of value
5Q is inserted in the aunatme cncult Neglect armature reaction and
‘saturation. : :

Or

(b) A 220 V d.c series motor has armature and field resistances of 0.15 O

“and 0.10Q respectively. It takes a current of 30 A from the supply while

running at 1000rpm. If a diverter resistance of 0.2 Q is connected across

the field coil of the motor, calculate the new steady state armature
current and the speed Assume the Ioad t01 (ue 1emams constant

: PART C — (1 x15= 15 malks)

.(é) In the magnetle cucult detalled in Flgure 16(a) (@ with all dlmensmns in

©miy, “calculate “the ‘required current to -be passed in the -coil having
200 turns in order to establish a flux of 1,28 ‘mWb in the air gap. Neglect

- fringing effect and leakage flux. The B-H cwrve of the material is given in

Flgure 16(b)- (]1), Permeability of air may be taken as, yy =42x107 H/m.

Y
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PART A — (10 X 2 20 malks)
Write down the expressmn for 1e1uctance What is its unit? '_

Why the opelatmg point of the magnetlc systems is not selected in the
saturation zone of the B-H char acteristic? ' :

If a transformer has 50 turns in the primary winding and ‘10 turns in the
secondary winding, what is the Leﬂectlve 1831stanee 1f the secondary Ioad

A certain transformer has a turns 1at10 of 1 and a couphng coefﬁment of 0.85.
When 2 V ac is applied to the primary, what is the secondary voltage?

Calculate the homly loss.of energy in-kWh-in- a specnnen of iron, the hysteresxs
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10.

N "'Ioop of which is equivalent in area to 250 Jirm? . Frequency 50 Hz, specific

grav1ty of iron 7.5; weight of specimen 10 ke.

What are the categories of electromechanical enelgy conversion devmes‘?

‘On what occasions de generatms may not have 1e31dua1 ﬂux?

How the crltlcal fleld 1e31stance of a de shunt genelatm is estimated from its
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(b) A 3-phase, 500 kVA, 6000V/400V, 50Hz, delta-star connected transformer
is delivering 300 kW, at 0.8 pf lagging to a balanced 3-phase load 6
-connected to the LV side with HV side supplied from 6000 V. 3-phase :
supply. Calculate the line and winding cuuents in both the sides. 7.
Assume the transf011ne1 to be ideal. :
. - 8.
o oce?
9.

Enumerate the factors on which the speed of a de motor depends.

Hew- will you chahge the direction of rotation of a d.c motor?




11.

(a)

®)

PART B — (6 x 13 = 65 marks)

A cylinder of iron or volume 8x 10°m® revolves for, 20 minutes at a speed
3000 rpm in a two pole field of flux density 0.8 Wb. m?. If the hysteresis

coefficient of iron is 753.6 joule/m®, specific heat of iron is 0.11, the loss
due to eddy current is equal to that due to hysteresis and 25% of the heat
produced is lost by radiation, find the temperature rise of iron. Take

density of iron-as 7.8 x 10% kg/m®.
| Or

“The magnetic core in figure 11(b) is made from laminations of M-5 grain-

oriented electrical steel. The winding is excited with a 60 Hz voltage to
produce a flux density in the steel of B=1.5sinwtT, where
w = 2 7 60 vad/sec. The steel occupies 0.94 of the core cross-sectional area.

The mass-density of the steel is 7 .65__‘gf_cn1'3,.' Find :

(i) the applied voltage, " .

(i1) . the peak current,

© (i) the rms exciting current, and -

: © (iv) ~thecoreloss. .

The magnetic field intensit'y ‘corresponding to Bmax =15 T is
Hmax = 36A turns/m. ' oo A

-
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Fig.11(b)

A 50-kVA 2400:240-V 60-Hz distribution transformer has a leakage -

12.

(a)

T impedanes of 0.727F370.92 Q) in the high-voltage winding and 0,00707+

For the transformer‘ of single phase, 5 kVA, 200V/400V, 50Hz, the
equivalent circuit is shown in figure 12(b), calculate the following :

(i) the efficiency of the transformer at 75% loading with load power
factor = 0.7 : ’
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’ fig.12(b)

i) At what load or kVA the transformer will be operated at maximum

efficiency? Also calculate the value of maximum efficiency.

:(iii) 'The regulation of the tfansformer at full load 0.8 power factor lag.

" (iv) What should be the applied voltage to the LV side when the .

j 0.0090 Q in the low-voltage winding. At rated voltage and frequency,
the impedance of the shunt branch accounting for the exciting current 1s

6.32 + j 43.7 Q@ when viewed from the low-voltage side. Draw the .
equivalent circuit referred to :

(i)  the high-voltage side and :

(i) the low-voltage side, and label the impedances numerically. The
transformer is used to step down the voltage at the load end of a
feeder whose impedance is 0.30 + j 1.60 Q. The voltage at' the
sending end of the feeder is 2400 V. Find the voltage at the
secondary terminals of the transformer when the load connected to
its. secondary draws rated current from the transformer and the

power factor of the load is 0.80 lagging. Neglect the voltage drops in

the transformer and feeder caused by the exciting current.
Or
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(b)
; ,.13-_ (aj_
—(b)—

4. (2
(b)

transformer delivers rated current at 0.7 power factor lagging, ata =

terminal voltage of 400 V2~ - = :

Sketch L(x) and calculate the induced emf in the excitation coil for a

linear actuator shown figures. Fig.lS(__a)-(i) &‘,(ﬁ)'
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' fig. 13'(a)_ ® fig. 13(b)-(ii)
: Or '

----- Derive.Force. and_Torque_from Energy and Co-energy for the following

Electromechanical eonversion systems

(i) Singly Excited Linear Actuator and
(i) Singly Excited Rotating Actuator.

A 200 V, d.c shunt machine has an armature resistance of 0.5 Q and

field resistance of 2002 . The machine is running at 1000 rpm as a motor

drawing 31 A from the supply mains. Calculate the speed at which the

" machine must be driven to achieve this as generator.

. Or

Derive the relation for induced emf in the de generator from the
fundamental principle. '
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