7.6 LCR circuits

LCR definitions
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Resonant LCR circuits
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“At which the impedance is purely real.

b Assuming the capacitor is purely reactive. If L and R are parallel, then 1/Q =woL/R.

Energy in capacitors, inductors, and resistors
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“This is d.c., or instantaneous a.c., power.

Electrical impedance

Impedances in series

Impedances in parallel

Impedance of capacitance

Impedance of inductance
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Impedance: Z
Inductance: L
Conductance: G=1/R
Admittance: Y =1/Z

Capacitance: C

Resistance: R=Re[Z]
Reactance: X =Im[Z]
Susceptance: S=1/X




Kirchhoff’s laws

Current law Zli =0 (7'161) I;  currents impinging
T on node
no
Voltage law Z Vi=0 (7.162) Vi potential differences
loop around loop
Transformers®
n turns ratio
Ny number of primary turns
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N, number of secondary turns
primary voltage

secondary voltage

primary current

secondary current

output impedance

I, N, N> Zin input impedance
Z source impedance
Zy load impedance

Turns ratio n=N,/Nj; (7.163)
T f . £ vol d Voy=nV; (7.164)
ransformation of voltage and current L=1I,/n (7.165)
Output impedance (seen by Z») Zow=n"Z, (7.166)
Input impedance (seen by Z) Zn=2Z,/n’ (7.167)

“Ideal, with a coupling constant of 1 between loss-free windings.

Star—delta transformation

1 ‘Delta’
Zp Z13
3 2 zy 3
isr:lggedances Zi= nygfizlk (7.168)
gll)teiiances Zij=2iZ; (le"'zlj"‘zlk) (7.169)

i,j,k node indices (1,2, or 3)
Z; impedance on node i

Z;; impedance connecting
nodes i and j




