1. The transformer in this applet is assumed (1) no flux leakage and (2) no resistance in the two windings .
2. The inductances of the two windings are NOT assumed to be infinite. However, you may assign large inductances (but not infinite ) to them by selecting "Large winging inductances".
3.
[image: http://ngsir.netfirms.com/applets/Transformer/g7.png]
4. Click the switch to open or close it. 
5. Change the parameters by dragging the ends of corresponding bars. 
[image: http://ngsir.netfirms.com/images/transformer.jpg]
6. Please note that it is pointless to compare the amplitude of a voltage and that of a current when they are dispalyed simultaneously on the screen. They have different units
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Screenshots of a real transformer
A detailed mathematical analysis of transformer
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Laminated iron core.




image1.png
Vp ¥s Ip
LRI

lick o select or deselect





image2.jpeg




image3.gif
Define

N, = Number of turns in the primary coil
Ny = Number of turns in the primary coil
@, = Magnetic flux in the primary coil

@ = Magnetic flux in the primary coil

Suppose the following two conditions are satisfied:
1. The resistances of the primary and the secondary coils are zero.

ao

Pd ccrass the primary cail 7> = Np ="

ao

Pd across the seconday coil Vs =Ny ="

2. There is no flux leakage
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From (1), (2) and (3), we get
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Remarks:
(A)  When the secondary coil is on open circuit,

®)

the primary coil only acts as a pure inductor

. the flux linking the two coils is totally caused by the primary current Ip
. the primary voltage (V) leads the primary current (Ip) by n/2.

. there is no power input ( as in a pure inductor)

. there is no power output (secondary coil is open)
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When a resistive load R is connected to the secondary coil,
1. acurrent will flow in the secondary coil (Is)
2. the flux in the core is caused by Ip and I
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If the load R is decreased,
the amplitude of primary current wiill be larger.
By Lenz's law, Ts will reduce the magnetic flux change in the core.
Under the same frequency of oscillation, a smaller rate of change means a smaller
amplitude. However, the change of flux inthe core will aluays produce a voltage in the
primary coil to have the same value as the a.c. source. A larger T will restore the

amplitude of the oscillating total flux to its original value.
the phase difference between Vy and Ip will be smaller.

When the load R is much smaller than the rectances of the secondary coil,
Vp and T; are nearly in phase.

If no energy loss, input power = output power.

VpIp = VeI
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Hence, 5)

If an additional assumption of infinite inductances of the two coils are
introduced, V, and Iy are always in phase and I, I are always in the
simple ratio (5). However, this assumption is not necessarily true in
practice.




