y.revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2.

USN 10EE46
Fourth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Transformer and Induction Machines
Time: 3 hrs. Max. Marks: 12Q

Note: Answer any FIVE full questions, selecting N
atleast TWO questions from each part. “y o
PART - A R
1 Derive EMF equation of a single phase trensformer. Draw the vector dlagrain %of a prac:ical

transformer for leading power factor. N ) {08 Marks)
Distinguish between core type and shell type transformers. (07 Marks)
An ideal 25 KVA transformer has 500 turns on primary windin 'ﬁ:éf;i) turns of secondary
winding primary is connected to 3000V, 50 Hz supply, calcula&eé

1} Full load primary and secondary current 4

if) Secondary mmduced emf R
111} Maximum flux in the core. I (05 Marks)

Explain how the flux in the core of transformer zemains constant, frem no load to full load.
Develop the phasor diagram of an actual tran:;fof:ﬂaer when it 1s inductively loaded.

- (07 Marks)
Find the all day efficiency of a transforme: havmg maximum efficiency of 98% at 15 KVA
at upf'and loaded as follows : I
2KWat 0.5 pflag for 12 Hrs |+ %
12KW at 0.8 pflag for 6 Hrs = - '
No load for 6 Hrs. (06 Marks)
The results ob: amed ﬁ'om Qpen c1rcu1t and short circuit tests on 10 KVA, 450/120V, 50 Hz
transformer are

0.C. test g@ﬁ*v 42A [80W | Instruments placed on v side
S.C.test 4965V [222A [ 120W | With Iv winding short circuited
Compute : v, [

i) Eqmval&@wmult constants

i) Effigienéy and voltage regulation at full load 0.8 pflag
iii) Eﬂ'jcrency at half full load and 0.8 lagging pf. (07 Marks)

. Benve an equation for KVA sharing of both the transformer when they are connected in
~ parallel, assuming both transformer have equal voltages ratio. Also mention the conditions
- for paraliel connection. (06 Marks)

Explain working of auto transformer and show the copper required for auto transformer is
less in comparison with two winding transformer for the same rating (06 Marks)
With the help of relevant circurt diagram, explain back to back test. Mention the advantages
of this test. (08 Marks)

Show that open delta connection of 3 phase transformers has KV A rating of 58% of that of

delta—delta connection. (05 Marks)
Explain with circuit diagram and phasor diagram the method of conversion of 3 phase to
2 phase supply. Show that load is balanced on both sides. (10 Marks)

Two 100V, 1 phase furnaces take loads of 600 KW and 900 KV/ respectively at a pewer

factor of 0.707 lagging and are supplied from 6600V, 3 phase supply through a scott

connected transformer. Calculate the line currents in the 3 phase side. (05 Marks)
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PART - B
Explain the concept of rotating magnetic field and hence, explain the principle of operation

of 3—phase induction motor. (10 pﬁfﬁ)
Sketch the torque-slip characteristic of a 3-phase induction motor indicating there n the

starting torque, maximum torque and operating region. {MMmrks)
An 18.65 KW. 4 pole 50 Hz, 3—phase induction motor has a friction and wm(l.@gé fosses of
2.5% of output. The full load slip is 4%, calculate : i, 1

1) The rotor zopper loss ¥ ,

i} The rotor nput B
1ii) Shaft torque Sy

1iv) The gross electromagnetic torque for full load. 2 1 (06 Marks)

1

Explain the phenomenon of cogging and crowling in 3 - ¢ iguction motor. (08 Marks)

Draw the circle diagram from no load and short cmét@f 4est of a three phase, 20 HP
(14.92 KW), 400V, 6 pole induction motor from the. fplloWing results. (line values) no load
test : 400 V, 09A, cos ¢ = 0.2, short circuif test : 200°¥ 50 A, cos § = 0.4

From the diagram, Find : :

1) Line current and power factor at full loa_
i) The maximum HP
Hi) Maximum torque. Assume stator aﬂd rotor copper losses are equal at standstill.

(12 Marks)
With a neat sketch, explain thé»; WOrkmo of a double—cage induction motor. Draw its
equivalent circuit. (10 Marks)
Explain the working operamm of mduction generator, with a neat sketch. {10 Marks)

Explain the following speed control methods ot 3—phase induction motor :

i} Stator voltagc ¢otitrol

ii) Rotor resis ta&e control. {06 Marks)
Why single phiase induction motor is not self starting? Explain the double revaluing field
theory. . (08 Marks)
What 5 the nzcessity of starter for a 3 -- phase induction motor? Explain the star- deita
sta;ﬁf} - {06 Marks)
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