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OUTLINE : 18. TRANSFORMER, MAGNETIC ENERGY

18.1 Coaxial solenoids sharing the same area

18.2 Inductors in series and parallel

18.3 The transformer

18.4 Energy of the magnetic field



18.1 Coaxial solenoids sharing the same area
From before : mutual inductance between coils :
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In general circuits may not be tightly coupled, hence
M = k\/(Ly Ly) where k < 1. k is the coefficient of coupling.
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18.2 Inductors in series and parallel
I




18.3 The transformer

primary secondary
coil coil
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» Transformer will step up or step down applied voltage Vp
by the winding ratio

» Ideally there is no power dissipated in the transformer if
coils have zero resistance



Transformer summary

primary secondary Primary coil creates flux which permeates
coil coil secondary coil, coupling their voltages:

Voltage Vs dPg Ng
Ratio: o Ad. N
v, v, Vp ddp Np
Current I_S o ddp &
Ratio: Ip - ddg Ny




18.4 Energy of the magnetic field

Consider the energy stored in an inductor L :

» Change in current results in a back EMF &



Summary of energy in E and B fields

Electric field energy Magnetic field energy
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