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Caleulate:

a. The effective voltage across the secondary
terminals

b. The peak voltage across the secondary terminals

¢. The instantancous voltage across the secondary

when the instantancous voltage across the pri-
mary is 37 V
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Solution:
a. The turns ratio is:

9.5)

The secondary voltage is therefore 25 times greater
than the primary voltage because the secondary has
25 times more turns. Consequently:

25 X E, =25 X 120
3000V

Instead of reasoning as above, we can apply Eq. 9.5:
E

120/E
which again yields £

902250 V

b. The voltage varies sinusoidally: consequently.
the peak secondary voltage is:

Enpeaty= N 2E =2 X 3000
4242V

c. The secondary voltage is
atevery instant. Consequently, when ¢,

25 X 37=925V

times greater than £,
=37V
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Example 9-4

Anideal transformer having 90 turns on the primary
and 2250 turns on the secondary is connected to a
200 V. 50 Hz source. The load across the secondary
draws a current of 2 A at a power factor of 80 per-
cent lagging (Fig. 9.10a).
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Figure 9.10
a. See Example 9-4.
b. Phasor relationships.
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Calculate
a.

b.

The eff

The instantaneous current in the primary when
the instantaneous current in the secondary is
100 mA

ctive value of the primary current

¢. The peak flux linked by the secondary winding

Draw the phasor diagram
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Solution:
. The turns ratio is:

a=N,/ 90/2250

The current ratio is therefore 25 and because the
primary has fewer turns, the primary current is
25 times greater than the secondary current.
Consequently:

=25 xX2=50A

Instead of reasoning as above, we can calculate
the current by means of Eq. 9.6.

Nily = Nals
90/, = 2250 x 2
I =50A

b. The instantancous current in the primary is al-
ways 25 times greater than the instantaneous




image13.png
current in the secondary. Therefore when /.
100 mA, 1 is:

= 25 L2 jnstan
5 % 0.1
= 25A

<. Inan ideal transformer, the flux linking the sec-
ondary is the same as that linking the primary.
The peak flux in the secondary is
W, = EJAA4IN,)
200/(4.44 X 50 % 90)
=001
= 10mWb

d. To draw the phasor diagram, we reason as fol-

lows: Secondary voltage is
E. =25 X E, =25 % 200

000 V/

E, is in phase with £, indicated by the polarity
marks. For the same reason, /, is in phase with /..
Phase angle between E; and /s is
power factor = cos B
0.8 = cos 8
6§ =36.9°
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Example9-s
Caleulate voltage £ and current / in the circuit of
Fig. 9.17. knowing that ideal transformer T has a
primary to secondary turns ratio of 1:100.
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Solution

‘The easiest way 1o solve this problem is to shift all
the impedances to the primary side of the trans-
former. Because the primary has 100 times fewer
turns than the secondary. the impedance values are
divided by 100°. or 10 000. Voltage £ becomes
E/100, but current / remains unchanged because it
is already on the primary side (Fig. 9.18).

Figure 9.17
See Example 9-5.
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Figure 9.18
Equivalent circuit of Fig. 9.17.
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The impedance of the circuit in Fig. 9.18 is

Z=\VR (X, - X
£

=\V16+9

The current in the circuit is

1=EZ=10/5=2A

The voltage across the resistor is
EN00=IR=2x4=8V
The actual voltage E is. therefore.

E

8 100 = 800V

@17
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Figure 9.1

a. A voltage is induced in a coil when it links a vari-
able flux.

b. A sinusoidal flux induces a sinusoidal voltage.
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Example9-l
The coil in Fig. 9.1 possesses 4000 s and links
anac flux having a peak value of 2 mWb. If the fre-
quency is 60 Hz. caleulate the effective value and
frequency of the induced voltage E.

Solution
E = 444 ND,, ©-h
= 444 60 4000 X 0.002
2131V

The induced voltage has an effective or RMS value
Of 2131 V and a frequency of 60 Hz. The peak volt-
age is 2031V2 = 3014 V.
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Example9-2
A coil having 90 turas is connected 10 a 120 V. 60
Hz source. If the effective value of the magnetizing
current is 4 A, caleulate the following:
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a
b.

c.
d.

The peak value of flux
The peak value of the mmf

The inductive reactance of the coil
The inductance of the coil
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Solution
1444 1) ©9.2)

120/(4.44 x 60 x 90)
0.005 = 5 mWhb

b. The peak current is
1

ey =

The peak mmf U is
U= NI, = 90 X 5.66
=509.1A

The flux is equal to S mWh at the instant when
the coil mmf s 509.1 ampere-turns.
¢. The inductive react:
X, = EJI, = 1204
=300

ce s,

e is

W27t (2.10)
30/2m X 60)

0.0796

=796 mH
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Example9-3
Anot quite ideal transformer having 90 turns on the
primary and 2250 twrns on the secondary is con-
nected to a 120 V. 60 Hz source. The coupling be-
tween the primary and secondary is perfect, but the
magnetizing current is 4 A.




