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Lumped-Element Modeling

= Last lecture
A Conjugate power variables
A Equivalent circuit modeling

A One-port elements
— |deal Flow Source

— |deal Effort Source
— Generalized Resistor

m [oday:

2 One-port elements
— Generalized Capacitor
— Generalized Inertance
— Co-energy

2 Kirchhoff's Laws
2 Example
2 Laplace Transform

[ Reading: Senturia, pp. 110-118.
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m |deal Capacitor, or Compliance: “C”

2 Stores potential energy associated with a displacement.
e=D(q) org=>" (e)

2 When a compliance has a non-zero effort (non-zero
displacement), It Is storing potential energy.

4 41
W(q,) = | edqg = ®(q)dg = stored POTENTIAL ENERGY
0 0 PE

e g
W (e,) = jq de = j ®'(e)de = stored POTENTIAL CO-ENERGY
0 0
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m |deal Compliance: “C”

gy 5
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e Ej.fdt o E(jﬂ}) & P f(Jm) s it o Ref. Senturia, p. 109.

E(S) = ZC’ (S )f(S) Zr:: (S) — 51:‘ Complex Impedance

W () = [ ®(q)dq

W (e) = T(D_I(E)dﬂ

If @ 1s linear,.
then W (q,) = W (e,

Ref. Sentuna, p. 110.
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