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Schedule

* Mon 3/16: Spring break
* Wed 3/18: Spring break
» Fri 3/20: Spring break

» Fri 3/27: Nonlinear materials and multiple coils
* Mon 3/30: Conversion cycles
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* Nonlinear inductors
» Two-coil inductors
» Bonus: Inductance matrix
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Realistic inductor
Magnetic steel
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Imagine doing this with energy...
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Saturation & Remanence
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Once magnetic domains depleted, no more storage ,,
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Concept question:

Where does the inductor
store its energy?
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* Nonlinear inductors
* Two-coil inductors
» Bonus: Inductance matrix
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As = Lgis+Mi,
Ar = Mig+ L0,
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Which term(s) are 8-dependent?

A) Ls, M, Lr Realty

E) M  Good approximation

- Core geometry ~fixed wrt 6.

Coil position free wrt 6.

\s = Lyig+Mi,

Lt A = Mig+L,i,
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Speed voltage for two coils

Energy over two coils
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Integration path for two coils by dor
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Co-Energy over two coils
As = Lgis + M(0)i,
Ar = M(0)iy + Ly,

Co-energy and torq
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Aside: Inductance matrix
Optional, but makes life significantly easier
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Speed voltage (Inductance matrix)
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Speed voltage (Inductance matrix)
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Energy and Co-Energy (Inductance matrix)

Theorem. If A = L(8)i, then stored
energy equals
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Torque, Co-Energy (Inductance matrix)
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