10.

Reg. No. :

N
' Question Paper Code : 52952
B. E./B.Tech. DEGREE I PXAMINATIONS APRIL/MAY, 2019.
Fou1 th Semester - |
Electucal and Electlomcs Englneen.ng
EE 6401 — ELECTRICAL MACHINES — I
(Regulatlon 2013)
(Common to PTEE 6401 s Electncal Machmes — I for B E (Part Tlme) — Third
R Semeste1 — Electncai and Electromcs Englneermg — Regulatlon 2014)
o “Time : Thlee hours & AERRRUEE (e .. Max1mum 100 marks: !

Answer ALL Question.s. '

. PART A— (10 x2= 20 malks)

" Deﬁne coefﬁment of coupling.

State ohms Iaw for magnetic circuits. " RS - "

-'{'I‘ull load copper loss in a transformer i8 1600 Watts What w111 be the loss at -
~ half load? :

Does the transformer draw any current when secondary is open ? Why?

‘What does “speed Voltage”‘moan?

Why do all préctical energy conversion devices make use of the magnetic field
asa coupling medium rather than electric ﬁeld?

Why is the emf not zero when the ﬁeld cunent is reduced to zero in a dec
genelator"

Under what circumstances does a dc shunt generator fail to generate?

How does a d.c motor differ from d.c generator in construction? -

What is the function of a no-voltage release ¢oil provided in a de motor starter?
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PART B — (5 x 13 = 65 marks)

A ring composed of three sections. The cross-sectional area is 0.001 m? fon
each section. The mean arc length are In = 0.3m, I = 0.2m, ;= 0.1m. An
air-gap léngth of 0.1 mm is cut in the ring. g, for sections a, b, ¢ are

5000, 1000 and 10,000 1espect1ve1y I‘lux in the air-gap is 7.5 x 10~ Wh,

 Tind

(b)

,;@)

)

(i) mmf (11} exmtmg current if the coil has 100 tums, (iii) reluctances of
the sections. : :

, Or
@) Determine the amp-turng 1equ11ed to ploduce a flux of 0.38 me n

an iron ring of mean diameter 58 cm and cross- sectlonal area of o

3 cm?, Use the following. data for the ring :

- B: 05 . 10_ 12 14_~
L Wb
Cpr 2600 2000 1500 1000

S : : (11) If a saw-cut of 1 mm w1dth is made in the nng, calculate the flux

densﬁ;y n the 11ng, mth the mmf 1ema1mng same as in case (1) above

Wlth neat sketch explam the wmkmg of tr ansf01 mer undel no load and. S
' laggmg powe1 factm load : i : _

e '()r

" The 0.C and S.C test data are gwen below f01 a smgle phase, 5 kVA ‘

200V/400V, 500z transformer. .
0.C test from LV side : 200V 1.25A 150W.

| ~ 8.C test from HV side : 20V 12.5A 175W S j'

(@)

- (b)

‘Draw the equivalent circuit of the transformer (i) referred to LV side and
-(11) referred to HV s1de 1nse1tmg all the par ameter values.

e .

Calculate the’ toi'que pwduced by the Famday’s disc if a dc current I,

S flows from the. posztwe termmal to the negatlve telmmal as shown :
e Flg 13 (a). : . : :

.

—
g . ‘ Brushes
|$ Ml N

- Fig. 13 (a):
‘Or

Derive I‘mce and Torque from Enel gy and Co-energy f01 Doubly Excited
Rotatmg Actuator.
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(a)

®)

(a)

5 -the speed Le., TLa n®

A 4 pole, lap wound, degeneretor has 42 coils with 8 turns per coils. It is
driven at 1120 rpm. If useful flux per pole is 21 mWhb, calculate the

.generated emf. Find the speed at which it is to be driven to generate the
- same emf as calculated above with-wave wound armature.

. Ol"

‘Explain in detail about char acteristics of a de sepalately exc1ted

gene1 ator.

A 220 AY d.c series motor has armature and field resistanees of 0.16 O

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

running at 1000 rpm. If an external resistance of 1€ is inserted in

- .series with the motor, calculate the new steady state armature current

and the speed. Assume the load t01que is propmtlonal to the Squale of

. A 220 Véhunt motor has almatuie end ﬁeld resistahce of 0.2 Q and - o

7220 Q respectively. The motor is driving a constant load torque and

@

..@)

running at 1000 rpm drawing 10 A current: from the supply. Calculate

. the new speed and armature. current if an exter nal armature resistance _
of value 5 Q s inserted m the almature circuit.- Neglect almatule o
- reaction and satur atlon

PART C— (1 X 15 = 15 malks)

Initially a d.c shunt motor havmg Ra= 0 5 Q and Rf = 220 Q is running
at 1000 rpm drawing 20 A from 220 V -supply. If the field resistance is '
 increased by 5%, calculate the new steady state armature current and
h speed of the motor Assume the load. torque to be constant ‘ :

]

Or

.A 5 kVA, 200 V/ 100 V, 50 Hz, smgle phase ideal two winding transformer
'is to used to step up a voltage of 200 V to 300 V by connecting it like an
- auto transformer. Show the connection diagram to achieve this. Calculate

the maximum kVA that can be handled by the autotransformer (without
over loading any of the HV and LV coil). How much of this kVA is
transferred magnetically and how much is tlansferred by electrical
conduction. :
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