ELECTRICAL CIRCUITS 1 - CLASS NO. 11 (13.01.2025)
LOOP-CURRENT METHOD IN AC CIRCUITS

x fhe analysis is gerfomed uith the folloving séquence of steps
@ identify +he  (aops | '
@ assign a loop cutreat 10 each (ogp
3) uite KL equation avomd eadh Logp
&) solve the vesulting system of equations for all lggp cutvents
(5) +he bianch cutient depends on the loop cutteats flowing in the Oignch

PROBLEM #1

Calculate the aunents in aU  Granches ¢f the citcuit shoon in the E.gme using
the Loop- Custent Method,
b= 300, Xuy=400, Rs=100, Xce= A0, Es=j20V, E3: JLOV Ja=10A.

Ir= Ja= 408
Ty (R + 3 -3 Xes) - (-3 %ee) Tr = (%) T = &
Ta (Rs ¥iXu,) - T5(Rs) - I (3Xe) = -

10- 120 + Tz (20 420%0) - I (320)= 120
-10-0 - Ta (320) + Ia (104 90) = - 20

{Iﬁ'i’(ﬁl.j-jﬂ(?: -480

Cramer's vule -15-590 + I (404 90) = 90
Gamer's vule

W= 5 g = 2004400 + U0 = 609 +;490 II:;T:‘:
20 40420
3, Is -FenalAl]
Hy® - 'jf = -j4800+ 3600 +;1600 = 3600-200  Ty= li-Iy-= qﬁg-@ﬁa:
e Is= Ji-Jy = 40—6+)lf:

=T e Rkl
| ’;OO - 1600+ 3600= 5300 To= fy- L= 4-33-10-[633 (A) |
~%0 _ _
i N 36005200 .
Iﬂ u = 6m+'[100 = ["Jg (A)
= .‘f@—-__ ,«5&._2—- = ‘J[f (Q)

= BT 60041400 T



PROBLEM #2

Octemine  fne voltage Vo using +he Loop-Cutent Mothod.
Q= 2, Xz 4, Xa= A, Ra=4dl, Ee= 40V, J3- 1A
Vo= Ry Lo
Ir= )= 94
I (hs-3ct ¥ Xia 46) - g (Ra43¥1) = Eo
L(2-3442%h) - 2(4+59)- 49
64) I = 19+ 2(44;9)
(64) Iz = 419+ 9+
o i);‘; s (64) 1 = 0%k
3,354y +10. 4081 - .
. J Ir= 2004 (3 2594 +) 0.4084) &
To= (13544 +) 0.4084) & 6Y] |
Vo= Ra- o= - (1.3544+3 0.1081) =[(5.4054 +) 0.4 394)V |

PROBLEM #3

Calulate e metee feadings in the civcuit shoun below using e Loop- Curreat Method.
(%)= 40017 sin(wt) Y, i)= 50 cos ()8, Ma=Ra= Ry= Xia=Xi3= Xiy= Xea= 10

= %@ (cos 0°+ j5in0%) =

= 400 Vv

()= 5T sin (wh+ 20°)

3= % (COS 90° + jsin 30"):

= oA

Ii = 3=35R
T (Rat¥us) + T (RatiXig ¥ Xia-i¥ea) =0

A0 II -10 _Lj - 400
~T5 (10410) + Ly (1043404403400



07; - 40- 35 = 190 -36 (104340) + Ty (404340)=0
A0T; = 400 +350 /=40 Ig (10+;40) = - 50 + 350

~  10+;40
Im= J5-Tg= 5-520 A >
In= Ig= 50 = 5¢'%n -

Uv= Us+ Uy = (Tg-T5) - Re + T -j X ()2’5'-10-)35} 10+ 35+ 40 = _400,50,,450\,(

A 0
U= 450" 5
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