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Exampl The primary and secondary voltages of a 25kVA power transfy .
are 2200V-dnd 220V respectively. The transformer has 56 turns in the secondgy
Calculate the number of turns in the primary. (AU/Mech.- Dec 206

Given data:
Primary voltage V| = 2200V
Secondz_u’y vé)ltages Vi, = 220V
Secondary turns N, = 56

To find:
Primary turns N,

Solution:

By using transformation ratio k

Y, N,
vl Nl
V.
N, =N2><Vj
2200
=56 =
X = 560
- N, =560 turns
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mary voltage V| = 220V
ly frequency f = 50 Hz

Turns ratio K.

220
4.44%x50%150

= 6.606 x 107 wh

VCET T
4.671 mwb

=
]

44: The number of primary and seconda
nd 300 respectively. The transformer is connected to
ne i) turns| ratio, i) mutual flux in the core.

ry turns of an ideal transformer
a 220V, 50Hz source.
(AU/Mech.-Dec 2005)

_ 9n _ 6606x10°
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{ l@: The armature of a 4 pole DC generator has 85 slots and the commutator
 segments. It is wound' to give lap winding having one turn per coil. If the
r pole is 35mwb, calculate the generated emf at a speed of 1200rpm.

= 85, No. of cpmmutator segments = 245, P = 4
= 35mwb, Forlapwound A =P = 4,N=1200rpm

e number of coils is equal to the number of commutator segments. Each turn has

> conductors.
No. of conductors Z= 245 x 2 =490

E = P$ZN 4 x 35 x 10° x 490 x 1200

B 60A - 60 x 4

E, =343V
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iﬁmpl@‘éﬁléﬁlate the emf generated by a 6 pole DC generator having 480
cnductors and driven at a speed of 1200 rpm. The flux per pole is 0.012 wh.
Assume the generator to be a) lap wound, b) wave wound.

Solution:

LA x L volts
A

E, =
N 60

.é) For a lap wound machine, A=P=¢6

E - 0.012 x 480 x 1200 x 6
& 60 x6

= 115.2 volts

E,=1152V

b)For a wave wound machine, A =2

0.012 x 480 x 1200 x 6
E, = :
“ 60x2

= 345.6volts

E, =3456V
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Elﬂmpl@/ A 4 pole DC motor is connected to a 500V DC supply and takes an
grmature current of 80A. The resistance of the armature circuit is 0.4Q. The
armature is wave connected with 522 conductors and useful flux per pole is
0.025wb. Determine the speed of the motor.

Given data :

Number of pole P=4, Input voltage V = 500V, Armature current I, =80A
.- Armature resistance R_ = 0.4Q), Wave connected i.e., A =2

Number of conductors Z = 522, Useful flux / pole ¢ = 0.025wb

To find :
" Speed of the motor N

Rormula 1o be used :

Py ZN
60A

b=

;E;=V-LR,

E,= V-LR, =500~ (80 x 0.4); E, = 468V

_Eyx60A " 468x60x2

0 PZ T 0025w4xs2z 1076 rpm
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Example@/A 250V, 4 pole wave wound dc series motor has 782 conductors op; it
armature. It has armature and series field resistance of 0.75 Q. The motor takes,
current of 40A. Determine its speed and gross torque developed if it has a fluy P

pole of 25 mwb. (AU/EEE - May 2006)
Given data: i
= 250V
P =4
= 782
R,*R, = 075Q
I =I5 40A
¢ = 25mwb
i:or wave wound A = 2
To find:
1. Speed (N)
2. Gross torque (T,)
Solution:
1. Speed (N)
Back emf E,= V- (R + R))
= 250-40%0.75= 220V
P$ZN
E = 60A
E, 60 A
N = "z
__220x60x2
4x25x107° % 782
N = 337.6 rpm
2. Gross torque (T)
~ I,PZ
T, =0 159¢ N

0.159x25x107 x40x 4 x 782
2

1l

= 2487N-m
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20 kVA, single-phase transformer has 200 turns in the primary and 40 turns
the secondary. The primary is connected to 1000V, 50Hz supply. Determine
he secondary voltage on open circuit, ii) The current flowing through the
windings on full-load, iii) The maximum value of flux.

data:

Transformer rating
Vi

20kVA; Number of primary turns N, =200;

1000V Number of secondary turns Nj = 40;
Supply frequency f= 50Hz

lution:

Secondary voltage on open circuit

By using transformation ratio (K)

_V,_ N, _V, 40

K=—2=_2
V, N, 1000 200

v, =% 1000 =200v
200

V,= 200V
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current flowing through the two windings on full-loads

Full load secondary current I,

_ transformer rating (kVA) _ 20x10°

I, = 100A
secondary voltage (V,) 200
Full load primary current I;
I = transformer rating (kVA) _ 20x10° ~20A
! primary voltage (V,) 1000
I; = 20A

maximum value of flux (¢,,)

The maximum value of flux (f,) can be find out from the emf equation of the
former

V, =E, = 4.44fp, N,

0 \A 1000

BT R e P T




