!'- Circuits AC



1' Generadors de corrent altern

N turns

Rotating
rings

Om = NBAcos = NBA cos(wt + 6) w=2ry = =

E= —dg% = NBAwsin(wt + 0) = Enax sin(wt + 6)
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“ Resisténcies en corrent altern

T
 — 2
Vi = & = Epax sin(wt + 0)
----
5 @ Vaigp R = VR max COSwt
|
|
V VR, max
n IszR: R}% cos wt = I ax COS Wt

Intensitat i potencial
en fase
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Poténcia o

P =RI?>=1> _R cos®wt S

max

— Py cos® wt

P
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I peak R = Pot. maxima
S TF: PP (e Ty spamey Pot. mitjana
2 ~peak
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Valors eficacos

senyal sinusoidal

P=1I2 _Rcos*wt mm=) P, =

T
lae =0/ (1%)
\ Valor mitja
2 L 2 L [r2nax
(I9)m = [(Imax coswt)|, = 5
I = Dnax _ 0.7071
ef \/i . max
I2. R
Pm — gmaxlmax(COSQ Wt)m — _gmaxlmax
Pm - eerf
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senyal NO sinusoidal
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“ Bobines en corrent altern

: . dt
jlf E-di:/ E-d€+/ E-dl =V, -V,
C a b -
Bobina Fora
=0 No hi ha camps magneétics variables

Fils conductors ideals Es pot definir el potencial eléctric



Potencial adelantat

Equivalentment / \&

app
[ dl VL max
| — _ — t
v | Vi, 7 —> T sin w
T nax
I = I ax cos(wt — m/2)
v I
L
Desfassament /

I = I hax cos(wt) \/ t

VL = VI max cos(wt + 7/2) P20




o &) Vaipp %L
L max . e
I =— t —
oL Sin w m
I . VL,max L VL,maX
max — ol — XL
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DEFINITION—INDUCTIVE REACTANCE
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E &) Vaop
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Poténcia

P=V5I = VL max Imax coswt sinwt

_

~—

1
P, =0 2 sin 2wt




“ Condensadors en corrent altern

] —  +

—-p==———

Vo = &€ = Vo max coswt

Q = VcC = Vo maxC coswt

dQ

[=—%
dt

= _WVC,maXC sin wt = Imax COS(LUt + 7T/2)
"

Imax
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I | & @ Viapp ¢

......

Vo = &€ = Vo max coswt -

I = —wVe maxC sinwt = Iax cos(wt 4+ 7/2)

VC I

Desfassament
Potencial retrassat 3

VC max VC’ max
Imax =wC VC,maX — : = ;

e Xe
] Ve I
Equivalentement \ >/\
I = @Lyax cos(wt) \/ ;
Ve = Vo max cos(wt — m/2)
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DEFINITION—CAPACITIVE REACTANCE
. VC,maX
Imax - XC
. VC’,ef
Ief— XC

P =Veol = =V max Imax coswt sinwt = P =0



“ Representacio amb nombres complexos

Formula d’Euler
Nombre complexe

modul

fase

Pla complexe

» o cos = Re (ew)
e’ = cosf 4+ isin6 { $inf — Im (ew)

2 =aq-+ib=re?

b
tanf = —
a
Im A
z
b 7T, :
r
9
a Re
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V' = Viax cos(wt + pg) = Re (Vmaxewo ei“’t)

L, V = V.. _ei®o amplada complexe
max (o fasor)

2wt

Fops ( ["eiwt) fase temporal comuna e

A vegades, abus de notacid
V = Vet

[ = Jeit
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Impedancies complexes 7 — ‘{6 — K
Ieiwt I

la fase de Z és el desfassament,
entre potencial i intensitat

g U b adalaniat
@ < 0 = V retrassat

bobina
I —_— .
. L) V = Vinax coswt = Re (Vipaxe™?)
5 | Vmax Vmax ‘ ‘
é@ Vefp% L I = 3 cos(wt — m/2) = Re (—wL e_”/QeWt>
A Im o—iT/2 — i l
~ 1
% .
7= —=iwl V
I > Re
I
condensador
] —— + ’ 1 1 Im
------ Z _— KA = — = —7—
Q I wC wC'
Q@ e > e
_"\/
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Resistencia

I — .y

sQ)
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Im

(0) (b) (c) (d)

1¢ v L Iic R
Z-“-% 1wl - R

Fig. 22—-4. The ideal lumped circuit
elements (passive).

Re
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Impedancia general

Z =R+1X

Associacio d'impedancies

Serie o

Paral.lel — 1.2 ]

o—

T

Fig. 22-17. Any impedance is equiv-
alent to a series combination of a pure
resistance and a pure reactance.

mﬁ@

4 =271+ Zy

——o @& o—_ |—°

1 1 1

Z°7 " 7
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Lleis de Kirchoff

y 2y
IT Zl Vl V3'
/ Z3
y \
~ \
A AN
O
r- /
f -7 vl
D f
\ V, Zg
Z. | Ve \

Fig. 22-9. The sum of the voltage
drops around any closed path is zero.

10 — Zod — 7l — Z4I — ZsI + Zgl + € =0

I = Re (f ei“t)
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Potencia a partir de la impedancia

Vo gi—(Ryix)i = V=Re((R+iX)Ioe)
= RIycoswt — X 1sinwt

[2
P =VI = RIjcos® wt — XIjsinwt coswt == P, :R?O
P,, = RI?

pero0 R =|Z|cosf

Volo
2

P,
P,=V.1, co|s@

v
)
Factor de potencia

cos 6

també V=271 ==> |V|=|Z||]
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“ Circuits simples
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gmax gmax
I = oy cos ot fnax =177 = 1
\/R2 + C?w?
E = Emax cos(wt — 0) Ermax
RgmaX
Vi = VR,maX COS(CUt) VR,maX = Rlax = -
\/R2 + C2w?
1 &
Ve = Ve max cos(wt — m/2) Ve _ 7 Tubmax
,max Cw max
. \/ R?+
Filtres
9 VR Y VR,maX — 0
0 .
_,Ai/\__. e VC,maX — gmax Passa baixa
Vm@ o Ve VR,maX — Emax Passa alta
w — 0
* VC,max — 0 53



Exercici
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E=Vr+ Ve + V]



I ANA—*
a +Q Im . Vi + Ve
L ij : : C ! Re
P
+ — \qﬂ
é
gmax
I = Imax cos wt Imax — ‘Z‘ —
VR
E = Emax cos(wt + 0) Emax
Rgmax
VR — VR,maX COS(Wt> VR,maX — leax — 5
\/R2 Lw — m)
1 Cl gmax
VC — VC,max COS(Wt - 77/2) VC,maX - max - = >
\/R2 Lw — —)
gmax

VL = VI, max cos(wt + 7/2) VL max = tLwlax =

\/R2 Lw——)2
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I I I R +

| YW
+Q

L | C

-k

—

())
RE

VR max — leax — 0

Potencia
I2
P _ R max
=
Ressonanciaa w = wy

w — 0 VR max — 0
w=1/—  Vimax = Ema ‘I‘:|i3|grsia banda”
LC
L w— 00 VR,max — 0
R Emax
2 R2 4 (Lw— ) G
RE? W Ve
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!'_ Problems
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= 1.5 uF
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