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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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Representagcao de grandezas cossenoidais

@ fungao no tempo:
v(t) = Vy cos(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 (wtve)  —— U=VuAm Z 0

Yilk)
vt % wig) = Rilt)

Qe

EPUSP Milana Lima dos Santos 7



Bipolo L

L W)« L dith)

\h}@ V)=V o (wb+0) — V= \wA7 26
g

Q63
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Bipolo C

2 i ) Vwmltee)  — V=waT 26
T )= Cu)
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Defasagem ¢

¢ =-90°

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

T~
-l s T W
-V

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

Q63
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Poté

Como

ncia Instantanea

p(t) =v(t)-i(t) = Vmcos(wt+0) Iycos(wt+ 6 — ¢)
p(t) = Vi cos(w t+ 0) IM[cos(wt+9)cos¢>+sin(wt+0)sin¢}

cos(a+b)+%cos(afb)
sin(a+b)+%cos(afb)

cos a cos b=

Nl= =

sin @ cos b=

VM2’M sin¢[sin(2 wt+20) +sino]

= VleM cos¢[cos(2w t+20)+c050] TP

Vi I sing sin(2w t+26)

VM IM VM /M
= cos ¢ + cos¢ cos(Qwt+286)+
2 2 2
valor constante valor médio nulo, valor médio nulo,
frequéncia angular 2w,

frequéncia angular 2w,
proporcional a cos ¢ proporcional a sin ¢
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Poténcia Instantanea

¢ =-90°

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

V(t)=Vy cos[w t+6] == p(t)=v(t) i(t)

—— (0= coS[w t+0-¢] wruues P= YLl cosig]

SE
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Poténcia instanténea =p1 +p2

amplitude de p2 = ’m seng; amplitude da parte alternada de p1 = ’m cos¢p
¢ =-90.°
Vi (corrente adiantadaé 503 Z) =0,sen¢=-1.)
Vuly

ANANVA
NN

V(t)=V)y cos[w t+8] == p(t)=v(t) i(t]

e [g]

—_— pi(t)= —“—“ cos[¢] (1+cos[2w t+26])

)=/, 6-
i(t)=/y cos[w t+6-@] .ruurs P= —“2—“4 cos[@] p2(1)=_M2_M sen(d] sen[2w +26]

Q= ‘—/MZ—W sen[¢]

Q263
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@ Poténcia ativa [W]

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

_ Vulu
P= 2

cos ¢ = Viglof cos ¢

@ Poténcia reativa [VAr]

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

~ Vulu
Q= 2

sin (;’) = Veflef sin ¢

@ Poténcia aparente [VA]

Vil
= A;M: otler = VP2 + Q2
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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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\o = (10020°)V
2= (3+JA)Q.
o> (44)3) 00

S E3

EPUSP Milana Lima dos Santos 16



	0.0: 
	0.1: 
	0.2: 
	0.3: 
	0.4: 
	0.5: 
	0.6: 
	0.7: 
	0.8: 
	0.9: 
	0.10: 
	0.11: 
	0.12: 
	0.13: 
	0.14: 
	0.15: 
	0.16: 
	0.17: 
	0.18: 
	0.19: 
	0.20: 
	0.21: 
	0.22: 
	0.23: 
	0.24: 
	0.25: 
	0.26: 
	0.27: 
	0.28: 
	0.29: 
	0.30: 
	0.31: 
	0.32: 
	0.33: 
	0.34: 
	0.35: 
	0.36: 
	anm0: 
	0.EndLeft: 
	0.StepLeft: 
	0.PauseLeft: 
	0.PlayLeft: 
	0.PlayPauseLeft: 
	0.PauseRight: 
	0.PlayRight: 
	0.PlayPauseRight: 
	0.StepRight: 
	0.EndRight: 
	0.Minus: 
	0.Reset: 
	0.Plus: 
	1.0: 
	1.1: 
	1.2: 
	1.3: 
	1.4: 
	1.5: 
	1.6: 
	1.7: 
	1.8: 
	1.9: 
	1.10: 
	1.11: 
	1.12: 
	1.13: 
	1.14: 
	1.15: 
	1.16: 
	1.17: 
	1.18: 
	1.19: 
	1.20: 
	1.21: 
	1.22: 
	1.23: 
	1.24: 
	1.25: 
	1.26: 
	1.27: 
	1.28: 
	1.29: 
	1.30: 
	1.31: 
	1.32: 
	1.33: 
	1.34: 
	1.35: 
	1.36: 
	anm1: 
	1.EndLeft: 
	1.StepLeft: 
	1.PauseLeft: 
	1.PlayLeft: 
	1.PlayPauseLeft: 
	1.PauseRight: 
	1.PlayRight: 
	1.PlayPauseRight: 
	1.StepRight: 
	1.EndRight: 
	1.Minus: 
	1.Reset: 
	1.Plus: 
	2.0: 
	2.1: 
	2.2: 
	2.3: 
	anm2: 
	2.EndLeft: 
	2.StepLeft: 
	2.PauseLeft: 
	2.PlayLeft: 
	2.PlayPauseLeft: 
	2.PauseRight: 
	2.PlayRight: 
	2.PlayPauseRight: 
	2.StepRight: 
	2.EndRight: 
	2.Minus: 
	2.Reset: 
	2.Plus: 
	3.0: 
	3.1: 
	3.2: 
	3.3: 
	3.4: 
	3.5: 
	3.6: 
	3.7: 
	3.8: 
	3.9: 
	anm3: 
	3.EndLeft: 
	3.StepLeft: 
	3.PauseLeft: 
	3.PlayLeft: 
	3.PlayPauseLeft: 
	3.PauseRight: 
	3.PlayRight: 
	3.PlayPauseRight: 
	3.StepRight: 
	3.EndRight: 
	3.Minus: 
	3.Reset: 
	3.Plus: 
	4.0: 
	4.1: 
	4.2: 
	4.3: 
	4.4: 
	4.5: 
	4.6: 
	4.7: 
	4.8: 
	4.9: 
	4.10: 
	anm4: 
	4.EndLeft: 
	4.StepLeft: 
	4.PauseLeft: 
	4.PlayLeft: 
	4.PlayPauseLeft: 
	4.PauseRight: 
	4.PlayRight: 
	4.PlayPauseRight: 
	4.StepRight: 
	4.EndRight: 
	4.Minus: 
	4.Reset: 
	4.Plus: 
	5.0: 
	5.1: 
	5.2: 
	5.3: 
	5.4: 
	5.5: 
	5.6: 
	5.7: 
	5.8: 
	5.9: 
	5.10: 
	5.11: 
	5.12: 
	anm5: 
	5.EndLeft: 
	5.StepLeft: 
	5.PauseLeft: 
	5.PlayLeft: 
	5.PlayPauseLeft: 
	5.PauseRight: 
	5.PlayRight: 
	5.PlayPauseRight: 
	5.StepRight: 
	5.EndRight: 
	5.Minus: 
	5.Reset: 
	5.Plus: 
	6.0: 
	6.1: 
	6.2: 
	6.3: 
	6.4: 
	6.5: 
	6.6: 
	6.7: 
	6.8: 
	6.9: 
	6.10: 
	6.11: 
	6.12: 
	anm6: 
	6.EndLeft: 
	6.StepLeft: 
	6.PauseLeft: 
	6.PlayLeft: 
	6.PlayPauseLeft: 
	6.PauseRight: 
	6.PlayRight: 
	6.PlayPauseRight: 
	6.StepRight: 
	6.EndRight: 
	6.Minus: 
	6.Reset: 
	6.Plus: 
	7.0: 
	7.1: 
	7.2: 
	7.3: 
	7.4: 
	7.5: 
	7.6: 
	7.7: 
	7.8: 
	7.9: 
	7.10: 
	7.11: 
	7.12: 
	anm7: 
	7.EndLeft: 
	7.StepLeft: 
	7.PauseLeft: 
	7.PlayLeft: 
	7.PlayPauseLeft: 
	7.PauseRight: 
	7.PlayRight: 
	7.PlayPauseRight: 
	7.StepRight: 
	7.EndRight: 
	7.Minus: 
	7.Reset: 
	7.Plus: 
	8.0: 
	8.1: 
	8.2: 
	8.3: 
	8.4: 
	8.5: 
	8.6: 
	8.7: 
	8.8: 
	8.9: 
	8.10: 
	8.11: 
	8.12: 
	8.13: 
	8.14: 
	anm8: 
	8.EndLeft: 
	8.StepLeft: 
	8.PauseLeft: 
	8.PlayLeft: 
	8.PlayPauseLeft: 
	8.PauseRight: 
	8.PlayRight: 
	8.PlayPauseRight: 
	8.StepRight: 
	8.EndRight: 
	8.Minus: 
	8.Reset: 
	8.Plus: 


