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1.5 Series and Parallel Resonance

Series RLC Circuit (,nd Order RLC Circuit )

o

Phasor V=V, +V, +V._

“ 3y

V= W2+ (V, -V,)
——— = J(RZ+(IX, - IX,)’
= 1JR? + (X, — X, )
v _1JR?+ X2 (X =X, =X

=|Z
R = R (ol Ly
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1.5 Series and Parallel Resonance

Series RLC Circuit (,nd Order RLC Circuit )

VWitV VOl =12 z=JRE KT = RO oL’

Z X=X,-X, Phase difference:

@ V, -V
R = arctg——=

R

V, =V, +V. R
@ S

'V'R

X;>X, = ¢>0, vleadsiby ¢p——Inductance Circuit
X, <X, — ¢<o, vlagsiby p——Capacitance Circuit

X,=X. > ¢=0, vandiin phase——Resistors Circuit
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1.5 Series and Parallel Resonance

Series RLC Circuit (,nd Order RLC Circuit )

V =V, +V, +V. = IR+ jIX_ —jIXc

R 2 v,
=I(R+ j(X, = X)]=I(R+ jX)=1Z
Y LSy, .
T Z = SR (X - X)
! e g
. T

‘Z‘ :\/R2 + (X, _Xc)2

=

Z=R+X=[Z|2¢ |
gpzarctgLT

P=Q,— ¢




Sinusoidal-Steady StatM

1.5 Series and Parallel Resonance

Series RLC Circuit (,nd Order RLC Circuit )

P4.9, R. L. C Series Circuit, R =30Q, L=127mH, C=40uF, Source
V =220+/2 Sln( 314t 200) Find l) XL‘ XC‘ Z; 2) | and l, 3) V and VR;
and v, ; and v.; 4) Phasor diagrams; i
Vi Ve

R = dvg

o ‘LVC

T

P4.10, Computing | by (complex numbers) Phasors
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1.5 Series and Parallel Resonance

Series Resonance (2nd Order RLC Circuit )

- ——— = . V. X, — X
V=V, +V, +V, =IR+jIX, —jiXe = arctg YL Ve g - Ay ———

1 1
When X, = X,., |—=awlL|>V, =V, __, or fj=———
L C aﬁ L C \/— / \/—
Resonance COIlditiOIl Resonance frequency
.+ V.=V andg=0 ——Series Resonance

EA \/L i{
| X, =2xfL
! Vi = V

> I | B 1

¢ orfcC
fo f
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1.5 Parallel and Series Resonance

Series Resonance (2nd Order RLC Circuit )

Resonance X, =X, (i =awl) —>V, =V,
condition: aC
2 R X R o - LY
Z, R
Z_..; when V=constant, I=]_=I .

*When, =X >»R> 10X =1gXe > )R —V, =V, >>V

* Quality factor Q,
S Y = 2% = e
vV Vv R R
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1.5 Series and Parallel Resonance

Parallel RLC Circuit 1 1 1
Y=+ — ———
R+ joL —j)J/oC R+ jolL
— R— joL
- (R+ joLYR— jolL)

JaC

+ jaC

= R + J(aC —

R? + w?L?
ol
R? + w?L?

V In phase with |

When («C - )=0,

— » Parallel Resonance

Parallel Resonance
frequency
In generallyR << X, —— @ =

R
I .: | =1,=VY, =V =
VY U RME g2, 1
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1.5 Series and Parallel Resonance

Parallel RLC Circuit

1

I, =V

R+ jo,

[ =l > 19 =0

= Ja)oCV = J\/i

*Quality factor Q,
Qule ok Yt
0 0 0 0
o w,L 1
R oRC

Vv C
~ — =V
S

7 — oo,




1.5 Series and Parallel Resonance

Parallel RLC Circuit

P410, R =3Q X, =4Q,R, =80, X, =6Q v =220/2sin 314t

Findi, i, i
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1.5 Series and Parallel Resonance

Parallel RLC Circuit

Review

For sinusoidal circuit, Series : V = V1 + V2

Parallel: | = i1 + i2

Two Simple Methods:
Phasor Diagrams and Complex Numbers




