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Week 6

6. PARALLEL CONFIGURATION IN AC CIRCUITS

The overall properties of parallel AC circuits are the same as those for DC circuits A Parallel RLC AC
Circuit is one where the resistor, inductor, and capacitor are connected in parallel to each other and the
AC source. In this configuration, the voltage across each component is the same, but the currents
through them different.

Example: Draw the impedance diagram for the circuit shown below, and find the total impedance.

¥ Y-‘l' Yg.l. Y""“ Y—.l_.
T a7 S A 3=z ¥

For two impedances in parallel
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EXAMPLE: For the network
a. Find the admittance of each parallel branch.

b. Determine the input admittance.
¢. Calculate the input impedance.
d. Draw the admittance diagram.

O
¥
- R §:osz .\}.ému
O
Solutions:
| . | )
. Yr=G L0 =— L0° = L0°
R T R 200
= 0.05S 20°=0.05S +0
: | : | ,
Y, =B, £L-90° = — £L-90° = —— £—90°
BT X 10 Q

=0.182-90°=0-;018

b. Yy=Ye+ Y, =(005S +;0)+ (0 —j0.1S)
=005S-j0.1S=G—jB,

1 1 - 1
- Y, T 0058 —j0.1S 0.112S £-63.43°

= 8.93 ) £6343°

_ L2, (209 £0°(10 Q £90°)
7, +1Z, 200+;10Q
200 £ £90°

= = 8.93 2 £63.43°
22.36 £26.57°
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Y; =018 £-90° i

EXAMPLE: Repeat the above Example for the parallel network.

0O

k50 X8l Lo AN201()

\T
—
Ly
S

Email: Tarik.Raoof.Hasan@uomus.edu.iq


mailto:Tarik.Raoof.Hasan@uomus.edu.iq

Al-Mustaqgbal University
Medical Instrumentation Techniques Engineering Department
Semester 2
Electrical Engineering Fundamentals AC
Lecturer: Dr. Tarik Raoof Al-Khateeb

EXAMPLE: Repeat the above Example for the parallel network.
ButR=10Q, X;= 15 Q and Xc=30 Q
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6.1 PARALLEL AC NETWORKS
(1) R-L PARALLEL AC

EXAMPLE: find the total impedance and the current in each branch for
the network.

a

i
—
' Vir Vit
e = \V/2(20) sin(wr + 53.13°) 33 £ 2
2(20) s 23.13 R 3.33 () "L 2.5()

Solutions:

I 10AZ0

1z W

E =20V Z53.13 R 3330 X; 251()

Y‘T = \’R + "L

=G L0°+ B, £—90° = — :

0° +
n " 150
=03S20°+04S£-90°=03S—;04S

=058 £-53.13°

| 1
Z —s —
T ¥, 05S2-5313°

£—-90°

=242 £53.13°
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B £-90° = 048 £-90° 58S £-53.13°

I= Z£ =EY;= 20V £53.13°)(0.5S £-53.13°) = 10 A £0°
T

_Evz¢

R £0°
= (20V £53.13°)(0.3 S £0°) = 6 A £53.13°
 E/#
~ X; £90°
= (20V £53.13°)(0.4 S £ —90°)
=8 A / —=36RK7°

= (E £0)(G £0°)

= (E £60)(B; £—90°)
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(2) R-C PARALLEL AC

EXAMPLE: find the total impedance and the current in each branch for
the network.

a

“R “"

[=10AZ0 E R§ 16700 X, A~1250)
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Solutions:
. . . . 1 |
b, —_ p + 7 _ 0 + C O —_ Q + (a]
Yr=Ye+ Yo=G £0° + B £90 FAT 2.0 e 290
=0.6S20°+08S290°=06S+;08S=108 253.13°
| |
= = = —53.13°
Zr Yr 1.0S2£53.13° Bk L 13
Or

_ ZiZe  _ (1.67Q £0°)(1.25Q £-90°)
T Zp+Ze 1.67Q20°+1.25Q £-90°

2.09 £—90°
= = ~53.19°
209 2—3681° 14753

Y

BeZ90° = 088 £90° fmmmmmmmmmm=

GZ0° =06SZ£0° i

I _ 10A£0°
Y: 1825313°
I = (E £6)(G 40°)

= (10 V £—-53.13°)%0.6 S £0°) = 6 A £ —53.13°
I = (E £6) (B £90°)

= (10 V £—-53.13°)(0.8 S £90°) = 8 A ~.36.87°

E=1Z;= =10V £-53.13°
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(3) R-L-C PARALLEL AC
A Parallel RLC AC Circuit is one where the resistor, inductor, and capacitor are connected in parallel to
each other and the AC source. In this configuration, the voltage across each component is the same, but

the currents through them different.

Applied alternating voltage: E = Emax cos ot Resulting alternating current: I = Imax cos(wt — d)
Goals: * Find Imax, & for given Emax, o. * Find currents IR, IL, IC through devices. Junction rule:

I=IR+IL+IC
Note: ¢ All currents are time-dependent. ¢ In general, each current has a different phase ¢ IR has the same

phase as E.
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EXAMPLE: find the total impedance and the current in each branch for
the network.

a

+ ‘,-R M ic
.

Solutions:

i = 70.7 sin wt
-

Y=Y+ Y, + Yo=G 20° + B, £—90° + Be £90°
1 R T

=330t 1mat " *3;:0
03S 20°+07S£—90°+ 03 S £90°

—03S-07S+/03S
03S—704S=105S /—53.13°

5, |

Y, 05SZ-53.13°

L0

20
[\ =)

=24 £53.13°

N
~
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J

BeZ90° = 03S £ 90°

GZ0°=03SZ0°

N SR V. Yy = 0.5S £-53.13¢

YB; £-90° = 07S £-90
I, = (E £6)(G £0°)

= (100 V £53.13°)(0.3S 20°) = 30 A 253.13°
l[_ — (E LG)(BI_ L—‘)O)

= (100 V £53.13°)(0.7S £-90°) = 70 A L —36.87°
I. = (E £6)(B. 290°)

= (100 V £53.13°)(0.3 S £+90°) = 30 A ~£143.13°
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