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Circuitos CA

@ Mais utilizados que circuitos CC

@ Conversao energia mecanica/elétrica (geracao): geradores de usinas
hidrelétricas e térmicas

@ Alguns exemplos de utilizagao: transformadores e motores de indugéo
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Grandeza cossenoidal

v=Ym cos(wt+a)
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Representacao de grandezas cossenoidais

@ funcao no tempo:
v(t) = Vmcos(wt + 0)
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Representacao de grandezas cossenoidais

@ funcao no tempo:
v(t) = Vmcos(wt + 0)
@ vetor girante:
— . q
V = Vye«tef

V() :%{7}
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Representacao de grandezas cossenoidais

@ funcao no tempo:
v(t) = Vmcos(wt + 0)
@ vetor girante:
— . q
V = Vye«tef

v(t) = %{7}
o fasor:

D Vo
V—7"ge/ —\/"%49
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Representagcao de grandezas cossenoidais

@ fungao no tempo:
v(t) = Vycos(wt + 0)
@ vetor girante:

V = Vyetel
v(t) = R {7}
@ fasor:
V=16 =T1/0
@ valor eficaz de uma grandeza cossenoidal:
Ver = X
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Vetores girantes - exemplo

V,i

Q63
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Fasores - exemplo

V,i

Q63
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Bipolo R

wig) = Uy (wtee)  —— U= VuAz Z©

Yalk)
it % wig) = Rilt)

G
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Bipolo L

L V)= L dikt)

‘“JM V) = wm oot (wb+0) — V= mAZ 26
P

Q63
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Bipolo C

«r(k} _H'x(%) ) =N (ot40)  — V=VwAZ' 26
T )= Cu)

S E
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Defasagem ¢

¢ =-90°

(corrente adiantada, cos ¢ = 0, sen ¢ = —1.)
Vulu

T~
=In —§->/ f —‘%'-X/\_/f
-V

— V(t)=V) cos[w t+6]
— i(t)=/y cos[w t+O6-¢]

Qe
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Poténcia Instantanea

p(t) =v(t)-i(t) = Vucos(wt+0) lycos(wt+ 6 — ¢)
p(t) = Vmcos (w t+ 0) /M[cos(w t+ 0)cos ¢ + sin (w t+9)sin¢]

Como
cos a cos b= }cos(a+b)+ }cos(a—b)
sin a cos b= }sin(a+ b) + }cos(a— b)
p(t) = VM2/M cos¢>[cos(2wt+20)+coso] I VMZ/M sin¢>[sin(2wt+29)+sin0}

Vi tho Vil o6 6 cos (2wt +26)+ VMZ’M sine sin (2w t+2 6)

1) = cos ¢ +
pt) = =5 5
valor constante valor médio nulo, valor médio nulo,
frequéncia angular 2w, frequéncia angular 2w,
proporcional a sin ¢

proporcional a cos ¢
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@ Poténcia ativa [W]

@ Poténcia média no tempo
@ Fornecida pelas fontes, consumida pelos resistores

_ Vulu
P= 2

C0S ¢ = Vtlor COS @

@ Poténcia reativa [VAr]

@ Fornecida pelos capacitores e fontes
@ Consumida pelos indutores e fontes

_ Vuly
Q= 2

Sin ¢ = Vgrlgr Sin g
@ Poténcia aparente [VA]

Vil
= A;M: otler = VP2 + Q2
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Poténcia Instantanea

¢ =-90.°
(corrente adiantada, cos ¢ = 0, sen ¢ = —1.)
Viulu
Vuly
2
Vin
In
us us t
-Iy o w
-V
Valy
T2
V(t)=Vy cos[w t+6] = p(t)=v(t) i(t)
— ()=l COS[W t+0-P] wrann + P= !MZ—’M cos[¢]

(=ee)
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Poténcia Ativa

¢ =-90.°
(corrente adiantada, cos ¢ = 0, sen ¢ = —1.)
Vulu
Vuly
2
Vi
In
= = 3 Tz !
=y w w w w
_VM
_Valy
2
—— p1()="4% cos[4] (1+cos[2w t+26]) il cos[ouw t+26)]
arnnn P= YLl gog[g]

(=ee)
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Poténcia Reativa

¢ =-90.°
(corrente adiantada, cos ¢ = 0, sen ¢ = —1.)
Vulu
Vuly
2
Vi
In
3 i I ot
=y w w w w
-V
_Valy
2
p2(t)="L sen[¢] sen[2w t+26] el sen[2w t+26]

Q= Yl sen[g)

(=ee)
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Poténcias Ativa, Reativa e Instantanea

¢ =-90.°
(corrente adiantada, cos ¢ = 0, sen ¢ = —1.)
Wk
Valy
2
Vi
In
t
3 P Tx i3
=y w w w w
-V
Vigly
T2
— pt)=v(t) i(t) —— p1()="41 cos[g] (1+cos[2w t+26])
------ P= !MZ—W cos[¢]

p2(t)=!M2—’M sen[@] sen[2w t+26)

Q= ﬁﬂz—’M sen[@]

Q63
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Conservacgao das poténcias ativas e reativas

@ A soma das poténcias ativas consumidas € igual a soma
das poténcias ativas fornecidas

@ A soma das poténcias reativas consumidas é igual a soma
das poténcias reativas fornecidas

@ As poténcias aparentes ndo necessariamente se
conservam
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—

Vo =(10020)V 1= 400 _

100

o> (44)3) 00
Ner alymonto 2y, |

Vo= (u+)3)(13,402-29,34)
V2= (62,02 2442V

No duronde Z1: Vy= Z,.T,
Va =(3+J'4)(42,u01—;1q‘44")=
Vi= (39,22.2-1,24°N

fi=29,2% 1240 cos (41,312 (-ag,m) Pa= 62,02:12, 40 wa(;,;f_(.gq,qu)
Pi= 486,50 cor 18,45 464 SUN  Py= ¥69,23 04 36,97 615 38W
Q1=486,50 amABUS=153% 1y, Qu= 169,254003657= 461Ul

5 480,50 VA So= ¥69,23\ A

Qe
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F6j4  8,06£28FY

I- (12,402-23 30°) A

Jiske o pardin, da (o,
0= 100.42,0 o (0- g3
81240 .oy 297#4°

Fo= 1076 ,92W = PtPy,
Bo= 4QY0. am 3,74°
Qo=645,3 Az Gyt @y
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