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C = -6.428~)7-66



EEE

Marhematical Operatiens i the
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7. Series & Parallel AC Cireuits (£e7]

7-1 Series AC Cilrewits

T-7.1 A ?ﬁrnugﬁ < and L
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The phasar diagram £E7 |

The phases dain-sr-m.m. el the utl+=.ﬂ.¢-! sf the L
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2 Aetive , Reactive and Apparent Power

r The F'nu.:t'r Th'a._HEIrE'J

——

+ The Appareut Peuwer
IF fs tha preduct af the rms Values of
the appfred us r;-qau and the Sirenif curpept
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= Active power = P = IR = VI cec watt s {:W)
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rigend s 5
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1
*
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P=1IR

The power friangle
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Exampgle

Fop rthe Sircuil ohown , erdw Fhe chasor Slagram e

Fhe -'-fﬂfl'ng.!.: Asrfess fFachd slement stud Hae nFP.Irr':Ef welfege,
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= 3
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Ve 3C. 48+ €4 -j48 <« V=Ix ={zm"_'_-"'_~*"-‘='}(’¢£i'="j
; = fog = gof2<.87°
L9 - - &
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.
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=5 53./3 = 0.6 lagging
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7.1.2 AC Through K and C v T |EE?
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& Bimilfarfy , af iw i case of Beries L sireait , the cctive (Cwimge

ar FrUg _'!| power ; reactive power ooy be ofefermined.

» The oecrlue power P u

‘F‘: VI cas b

- The rea=foe Ipn?h'l-l" G "I" |

l@: Li'fns.:nt#"i |

# ounel the appoavest power S =VP, Q"
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[ O o

g Dielectric Loss cmel the Power Fackor of a Capac, for

# A pure {ideal) capacitor /s one Am which there are we
fespes omel whose cirrent foad pha wo/tage by Fo© ar 8howen

+ L practice,; it o ;-'.-.-Ipu-.:-m'blrﬂ ]
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Loss thaw 90
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whare @ & the actual hase n-.u?u

I
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B
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)
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g -:n.puc.;h-.uff-'}

€ = dislect conitnd
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o = Separation m

—
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I
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o :‘4.15""—_-53"-_—.1.—.;:5?5\
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e e
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Ve
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T.2.8 AC T.Flraush RLC serea clreuit
Z=Rejk - X 7 L c
w T e
= R4+ {XL-X:J =2 [.,:? ]:E 7
= L s o )
_ : ~evie
e 2R = L8 WRIZ Y
fh;L:f-lJ.Ir_
= IR {
= xgn_—-—
7 7 - B - wC
oo I8 s(Ti=® ) l98) = rx (28°F
i w Ik, & (EEER ) Lo00 y 5 Fag o0 e
Jt
J,h_"L
w The /impadance siagiam :
s Lol -"f.f,".-’fc 'H.L-xcll ““““““““
¢ = fan - g 7 |
|
The M«g}.ﬂ t‘-',f? W Oy be (4ue) =t = 1) R
depending on the values o § X aud X, ¥ hog
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Jﬁ-v -‘fL e K:

v ,l_"l'ﬂn—#'-’

+ Thse uq'lf-a.?n. p hosoi dn:a.:&rn-u

V= {-"E-f- V, + E-"E.

=1

P
_ L;!-f‘l'ﬂ-ﬂfl,l' t-l-"?ll_'-'#
= The acfriwe ; reacHive oweofl #ha
appartul powers com be defermined as mentioned previcwsdly,

w -
-+ hew X 5 Mo = Xy - Ky = (+ee) == @ = pos/tive 5 the
rged ance offagras .
& [heas H'L.::,'fc i .?'fi_,!.:fc_-,{"-.u:j 425_?5 =(=ve) inthe volfia
Phaser Aagram,

So @ aulave) rrtrhe , ;
I pactim L d’ﬁg*‘"’”“f P =lrved intha phaser Siagram,
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For Fhe cireg/f S8hawA e terarias
- 'E:T .I_E'-hdl araw tha 4Ii--ﬂd'£l!m¢u a".'n.?-.rﬂ.-m_
PR - R o L
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- ¥ ) ;
CER Y 2V e Hy e dowamivy . +

- fFm Fouler F‘q:far = Fhe &lreals .
= The ackive , reastive pud +he appareadt

&= To.7 fimal

Powers
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i /m phaser nufgh:a.ﬂl FAE Elrculf M FESrawn AZ 1
2o = " i .F F0 o) S JL
w« 2p=2+2,4+2; i A —— T —]
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= 4 T+ o ? -—JS - & o
= Iy
— - 5
L "E.‘i" = EM W
KLE T L
s The impedance =agram PER—N
95 :
¥ )
" o S 1
SHL = .-"I!:'{a"‘r“lr"r‘al E# - = Feal

Fuil a
2

TV AR it

- .
IR a(rof=83:13 Y(afe ) K3 Y
ag [-58.43

25, = (r0l=5818) (715 )
7o [ 36.E7°
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= 3o l=i43.13" .

B
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S
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2 The phazer sfiagram

» The Lime domarn

EE T

<&

i 2¢V2 (ro) sinfwe -53.13 ) =
Y, = VZ (38) sin (it - £3.43) =
Y, = V2 €70) am fwe + .:IE..E'J‘E =
Y= VZ (3a)sin (ot — 143,13 )=

# The total power

B
=
Pr =

o s @ ® THE power facter
u’““‘“%-l phasar : P‘F

diﬁ.ﬁf‘ﬁm

er p.f = cod P —_-_;.
T

Vi coa >
S0 M
gt~ R

cos ¢

0.5

i -lﬂiq.ll

Hg th Sin (wt - 53,073 )
42.42 6im (Wb~ 53.13)
GE.FF dua (8 + JEEFT)
42.42 sin (Wl = 143,13 )

= (F0)( o) ews 53.13"

(;gj‘,{;} = doco W

fagging

-
= cwx 5303

_—.-g =&.8 Faag}q_gr

¥
F;;.. g Aciive =L frede power = p‘ft:g.;-:#? :{Eﬂ}f,ﬂnjcnf £21.1%3 = 200 W

G%- "'?Eﬂ'ﬁfr'-l-"ﬂ power = Q‘ = I .n'.r‘.iq'.‘? =(8a)fio) sin 53,}5 = 4ol g s
S = H,ﬂpﬂrch.tpawtr = & = JVP2iQt= J(3ce) v (400)? = S00 VA

The power Erismgle

FT: Pe @

é S Semplex apparewt power,
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7.2 FParaffe! AC Cireuits EE7]

+ Adm/¥ance anal Susceptance

~ da rde & cirewlp ﬂnq-ﬂ.»{#-ﬁ.-bd. , we hmel wsed the ferm
esadiicéanee TP represjent e reciprocal o f #he

refiskece K5 4

G =

—'IF whare 1€ the conclactance
= .
The fofal conaactance o f fhe parallcd circaje o
then Jﬂﬂﬂn" by ﬂ::{d".r'-:? the condactance of cachb
Bravch .

- ILn AC circast din.-%‘ci-.'- g e tefvme the adm tance (V)
&ls .-_-F;.L,.;.P Fa= f,"'z . For ha Pa;ﬂffcf Circui? Ehewsn

zﬁ'-ﬂ;-r i <z ]EJ -
=7
+ The foral adm Hance J"';- i -
y_r = 1+ Irf + }; S iy :';.r
then since Y=L i Bo the fotal impecdance ._1;,. :
=
o el / f I
i ol ol R e R LR

~ As mentioned earirer | for 2 branches parallel
ac circait , then!
Eow i

7

- Also ﬁ'-:r 2 paraffel branches ;

—

ET = Z,€2Zz
=2y + 223+2f‘z.?'

& INGENERAL, we have t+ Z5 =

here
—i G sl .
A ctance = {'Srcmsn: - Ej .-_—T-..;-_,:-q,..-;i

|:r*'S.I'IE'.l'i!'i:..lr:..r'III SJ



Exgmo’e

Seletion

EL?
For rhe cirenif shown;
. Determine the adumitone of each broawch.
B. Mind tha sapul ok itosacs &
c. Calcuialy rhe teput .IL-'...-FE:LM. -
g ] = & % 1a
= . Droww the adwittosce disgraw. . £ 201 E
=Z
& _ = .
- }:’:G-—G‘& e__.ti? :-._‘ifr_e =Iﬂ105£
= c.es e 0 © =
T B s s o
- Y= B =L/t o L/t maul=t
2 -h.""_ &
= ﬂ'_ﬂr'ﬂ r
= _u,'ﬂ..lf

= ET;E_E - I:’.E.:-J_E}(rﬂ.f:fﬁ'}
=, +2; 2o ) M0

=]
z2oo (79

a9 325.5‘?@

= B.43

=
€3.43 w Wived & Ha Bdma ot

calewlabhd abave .

1 The admiHomes o corowma ! o
T |
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Exnmple
7 For tha cirewllt dhow

- Pk tha Tam ek Sl L Howa e .
. Calewfafi Ha .i..h-dp-mt ;.i.-u-u?ltd.u.i.-.;_.l_.
D the sl e Reeets diograes .

“ n o o

v Deteywine tha aclwittomce of Eacl, broseh.

R
SN

#?r
I:IIII.'J‘

= PPN i
(=, E:é:éﬁ: E—fE F ﬁ-ELﬂ_, " ﬂ-ﬂ-[—lla =08
- _ . ; .
o= B = 7 =1 f-%0 o T =90 n-ms;{—_‘?ﬂ;_ia,l:ﬁ
..ir':a‘.E' Ay 5
= - o ] .
3= & = f P A [ EO S L. | R R L = +]0.05
xf{-w" Xe 20
[E'- f‘r :I‘"; * jl"Iz + I?'.J
= 2.2 =j0.f25 +, 008
=R R |J 2.0758 o
= 0.2136[=20.96
i S - e 7
@ 2= Lls :
r 92136 |-20.56

-‘-.saﬂaﬂ.ﬂa“

z,

=
Z

2
z,

223

_ (sce’)(s(29') (20/=92" )

($28°)(8/95) + (8135°) (20/=53) + (5L0°)(20 /=)

1]

@, The Admittance Diagram

gap [0°
40 132" 4 160/0° o twal=?2_

-]

_ BoolL ago L9
ui""fﬂ' + 160 — jta0 Fésa —JED
oo L9° = 4.68|20.56
170.B8 -20.56" _—

Rea |

Wy =i
) |
|
]
[




Example
—— ! Fing the admidance = the cireult chown

Yy = .
Lr = T8N X, ;q_ﬂ
Sl o _ IF; Fi '
=, = F-JE
Z, 6€-48 FEIW'E 100 106
= o.a8 +Jﬂ,ﬂﬁ'
'2.3 = "':'"4"...;"!" -.u}ﬂ.l‘
=g 1"-.-!‘: z.9
= Yoo L= s oAl oaE o 90
2 L PRLETRE o ME. 20 118,21
= 0.087 - jC-0%4
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