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operation of single phase
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Fourth Semester B.E. Degree Examination,,,b-8c.ZOf 9/Jan.2020
Transformers and I nductifi,,t'Machines
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Note: Answer any FIVE full quistions, selecting
at least TWO questions from each parl

PART _ A
I a. With a neat sketch, explain the construCtlon and working principle of core type and shell

b. With a phasor diagram, explqln"lithe operation of practiCal power transformer on load
condition (i) inductive load and (ii) resistive load. (08 Marks)

c. The transformer has a primary,,winding of 800 turns and secondary winding of 200 turns.
When the load current on the secondary is 80 A at 0.8 pf lagging, the primary is 25A at

0.707 p.f lagging. Determine no load current of the"fipnsformer and its phase with respect to
voltage. "' .,: (04 Marks)

2 a. Draw equivalenl cirCuit of single phase tratisfrrmer referring the primary side quantities to
secondary sideffiexplain it. (06 Marks)

b. The following"ileadings were obtained fro'm'O.C and S.C tests on 8 KVA, 4001120 V, 50 Hz
transfonrief],,,,,.' ,,_. ,,"'

O.C test: (L.V. side) : 120 Y,4A, 75W
S.C. test: (h.V. side) : 9.5 V, 20A,ll0 W.

Time: 3 hrs.

A15KV
350 W. D

a. Disotss the need
,i:.:!. :,tiigns fo rrner.

Calculate: i) The equivalent circuit constantsL) l- ug sL{(IrV4lgllL VIlUUIL \uUllDL<fllLD 
.,, ,1, 

,,!i;;,,, l:1,

ii) Voltage regulatilin effrciency full ldad 0)8 pf load ",'lrl;
iii) The efficiency at half tull load 0i8pf load
^nn^/6nn 

ri,:i:,.. ii' a I r!11r, 11, I2000/2A0 Vr,,116nr5.mer has o$:,,,ifbdIloss of 250 W,and fuIl load copper loss
Durin the dav it is loaded as follow

No. oflrours Load p:f,,

,9,
,,,:l't.r1

.1 6
)

Il4load :"'

Full lo4ti",,

3/4 ftrll-load
No,load

,o:6'0.8

,_o

and Eonditions to be satisfied for parallel

b!,.*,'Show that on autotiransformer will result in saving copper in place of two winding

c. With the helptqpfreievant circuit diagpam, explain back to back test. Mention the advantages
of this test. (10 Marks)

a. With the help of connection diagram and phasor diagrarq explain how a two phase supply
can be obtained from a th?ee.,,phase supply. (08 Marks)

b. A delta-delta bank comi'isting of three single phase 20 kVA, 23001230 V, transformer
supplies a load of 4p kVA. If one transformer is removed, find for the resulting V.V.
connections: 'rrr.,,.,.

i) KVA load,,e'a#]b.d by each transformer
ii) Total fV*,iating of the V-V bank

iii) Ratio of the V-V bank to A-A bank transformer rating.
c. What,are,tte advantages of V-V connection?

lliy,: ';: '
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PART - B

a. Show that a relating magnetic fr.tA cun U. proarrced by tL-{e,use of 3-pha.se currents of equal

magnitude. When flowing through the stator winding.of,g,S ptrase induction motor.

' " r' (08 Marks)

b. Draw the compile torque-slop characteristics of a''3.$ I.M. indicating all the regions end.

Explain. ,,., ',1 o6Marks)

c. A 3-0, 6-pole, 50Hzinduction motor has 160 Nlm as its useful load torque. The rotor emf is

observed to make 90 cycles/minutes. Calcu ate:

i) Motor output in KW il',

ii) Copper losses in rotor ';,:,,:::;,

iii) Motor input
ivj ffficienry if mechanical toqQld,rlost in

6 a. Show different power stages of 3-$ induction motor' ,11 ,,,,, (04 Marks)

b. Discuss cogging and etawling in 3-S induction PIgl- (06 Marks)

c. The follow;ig i.rt aa *ur obtained for a 333 KW, 200 V, 50 Ha 4 pole, 3-phase star

connected r"Juq1i6,* m.tor. (A11 are line values) :"'

No load test: 201fl, 5A, 350W
Block rotor.,tes.r.'I00V, 26A, 1700W. :''';"r""

D; thp,:,ci.ci" diagiam and estimate from the diagram for full load condition of the

following:
i) Line current
ii) Power factor
iii) Maximum torque in terms,of the full load torque - 'r' ,,

The rotor copper loss at stahd stitt is half of the &tal copper loss. ,, (10 Marks)

friction and windilfis is 20 N-m and stator losses

are 800 W. (06 Marks)

Describe with sketch the construction of a double cage induction motor' (08 Marks)

:,::: :ir'l' '

7a.
b. A 36 KW, 3-$, 4-.pole;, 50 Hz induction m9.1or has a full-lo4d efficienc y of 84o/,. The friction

and winding iop'Ses-,ur e ll3'd of the nq, load losses and rotor copper losses equal the iron loss

at fullload. F{ldth,e fulI load speed. Ne$lect the stator resistance' (12 Marks)
" ':. ,',.. " ll

g a. Draw the,star-delta starter for,3irphase inductionmotoi with necessary circuit diagram and

explain its operation. (07 -\larks)

b. Explhffiiany two methods:$fspbed control of 3-$ cage type motors. (06 Marks)

c. Witn connection aiagraih*lexplain the constr,uction and working of a 1-$ capacitor stafi

,",,*1*drr"rion 
motor. L,,ilrir ,. , , (07 Marks)

il6rl:::::i1, i ,.: ::,,1 ,, :
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