VALORI EFFICACI DI GRANDEZZE ALTERNATE ARMONICHE

Una grandezza A(t) si definisce periodica di periodo T se,
per ogni valore di t, si ha A(t+T) = A(t).

Una grandezza A(t) periodica si definisce alternata se
1 (t+T
ﬂt A(t) dt = 0.

Nel caso di grandezze alternate armoniche si ha, ad esempio,
A(t) = A, sin(ot+o)

e

ECG: una grandezza quasi periodica
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VALORI EFFICACI DI GRANDEZZE ALTERNATE ARMONICHE

Una resistenza R dissipa, istante per istante, la potenza RI(t).

Spesso, p.es. effetti termici o misure con alcuni tipi di strumenti,
e utile considerare la potenza mediata su un opportuno intervallo
temporale. Nel caso di correnti periodiche di periodo T:

T
1 1 (T , 1 TZ ,
PmedszP(t)dtsz RI (t)dtzR T_f [ (t)dt :Rleff
0 0
0

che produce gli stessi effetti dissipativi

1 (T [ . rappresenta la corrente continua
Ieff:\/_j Iz(t)dt eff pPp
0
medi della I(t).
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VALORI EFFICACI DI GRANDEZZE ALTERNATE ARMONICHE

1 T

Qualora sia I(t) = [, sin(wt) si ha: legr = §f [2(t) dt
0
/

T

loee = 1JTI' )]12dt =1 1f in2(x)d
eff = TO[OSIH((’O)] =l 15T ). sin®(x) dx

2m
Io

V2

Analogamente, se A(t) = Ay sin(wt + @) 2 Aggr =

1 (X sin(Zx))

AV

Ag

V2
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VALORI EFFICACI DI GRANDEZZE ALTERNATE ARMONICHE

f
f(t) = fy sin(wt + @) fopr = 2

V2

Per esempio la linea di alimentazione aJ230 V efficaci/corrisponde
a un’ampiezza di 230 V x V2 =325 V

~ - N
s ,
P N
) 1 /) 7\ 3007 A % ’
v A i HEN A A /|
\ / \ ' | v ' \
) 1l \ I \ i L I !
7 T 7
1 \ ! \ 1 \
\ 1 ! \ 1
-
’ v i 0 n Y2001 T N 2 T ] 0 1
' h
\ B \ 1 \ ! \ ' N \ 1
\ v 1 ! \
\ 1 ! ' 1 ' \ i ! !
A \ ' \ ! | N \ 1
\ \ 1 1 ' A\l \ 1
1} ! \ i 1 \ 1 A !
7 T
N 100T 1 v 0 \ N N
; \ o A \| .
/ '
1 ‘\ \ \ 1
/
\

-093 -0jo2 -091 0 0,41 002 0,
X
1go1
50
50Hz ol 650|V
20ms '
LEZ 39 o i SAPIENZA - Ingegneria Clinica - FISICA Il - A. Sciubba 2017-18

06/12/17



CIRCUITI IN CORRENTE ALTERNATA
V - + - dopo il transitorio, a regime

(soluzione particolare) si ha
I(t) = Ipsin(wt + @)

f, sin(wt) — L——— Idt_ RI=0
dt c . £() = V, (£) + Va(t) + Vg()

dI -
V(D) = L4 = lool cos(wt + @) = Iy wL sin (wt +@+ E)

1t 1 1 T
V() = Ef Idt= -1 Rcos(wt + @)=1, ocsin (wt + @ —3
0

Vi(t) = RI = Iy Rsin(wt + ¢) = Iy Rsin(wt + ¢ + 0)
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CIRCUITI IN CORRENTE ALTERNATA

0 0 0 (ARMONICA)
+V - + I = Ipsin(wt + @)

L(t)—IomLsm wt+ @ + )/X&m/

N A
~

V() =1, icsm (u)t + @ — —)

X/
AN A

V() = IO; sin(wt + ¢ +;) v v/
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CIRCUITI IN CORRENTE ALTERNATA

Tt
o m NN AADN /]
V,(t) = I, wLsin (wt + ¢+ 2) e \Mlc/lpa ns\peM)

- AN AN A
V(D) =1, oS (oot - E) |tard€>lsgé | )/a I t)
A

Ve(®) =1y R sin(fwt+¢@ +0) = =\ /

A VR e in fasec t)
Vo, = Ipwl fo
oL 0 / f(t) =V, (t) + V() + Vi(D)
I Voc = RI V
V, = — v oc 0
0C wC
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L C n
dl 1
00 fosin(wt)—L———det—RI:O RLC
dt CJ,
@ ( " f t) LdZI : RdI—O
wf, cos(w e ==

I = I[psin(wt+ @) I = wl,cos(wt+ @) I =—w?I,sin(wt + @)
wf, cos(wt) + L Ijw? sin(wt + @)+

|
—%sin(wt + @) —Rwljcos(wt+ @) =0

wf, cos(wt) + [IO w?L — %] [sin(wt) cos @ + cos(wt) sing]+
—IpywR[cos(wt) cos ¢ — sin(wt)sing] =0

COS(wt) {oofo + [Io w?L — %] sin¢ — Iy wR coscp} +
SIN(wt) { [IO w?L — %] cos @ + Iy wR sin(p} =
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‘4 \
COS(wt) {oofo + [IO w?L — %] sin — Iy wR coscp} + RLC
SIN(wt) { [IO w?L — %0] cos @ + Iy wR sin(p} =0
I v
1) of, + [IO w?L — i] sing —IpwRcosp =0 X sing
2) [IO w?L — —] cos @ + I wRsing =0 X cosp
- wof, sing + [Io w?L — —] =0
1) wf, + [IO w?L — E] sin@ — [ wR cos@ =0 X cose
| :
2) [IO w?L — %] cos @ + I wR sing = 0 X —sing
_|_
— wf,cosp —I[,wR =0
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I RLC
—>u)fosin(p+[lou)2L—i]=0 P1r—Pv wL—i
¢ tg p(w) = ———@C
- wf, cosg —[pwR =0 g - R

. lo |° . 17°
(wfy)?sin?p = [IO w?L — E] — 2 sin?@ = I,? [ooL — R]

(wfp)?cos? = [l wR]? - f,2 cos?g = 1,*[R]?
1 2
£(t) = o sin(wt) 2 =1, [( L-—) R2]
I(t) = Io(w)sin[ot + @(w)] wC
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) RLC
f, R
lp(w) = T2 = T2
Jres (o =ge) e et )
f()
Io(w) | R \
RISONANZA
1 T w ~ L )
Wy = \/ﬁ ((1)0]_. w—oc)—O
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f, RLC
lh(w) =

\/RZ + ((oL _ &)2

TN 1
|Z(w)| = fo/ly = fete/less = JRZ + (wL -—
\ [ s

2

impedenza resistenza I
(complessa) (reale) reattanza
3 (immaginaria)
ImZ 7 induttiva capacitiva
wL
éﬁpv — @1
R _
_ 1 Re Z
wC
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70 _ /{dl 1t RC
@ " f, sin(wt) — a_ELIdt_RIZO
[h = R £ i = T
1 / 172 osin(wt) I, sin(wt + @)
rlel-gc) +1 f
f R_jfh
0 H——
1 R Io(oo% Rv2
0o — i
1y =
\/ (ore) +1 T ®
“=Re
112
Z =1,/lp = fop/loge = |RZ (—)
|Z(w)| = fo/lo = fete/letr t\oe
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dI /Y t RL
f, sin(wt) — La— Cfo [dt—RI=0

e
A A

2 fosin(wt) I, sin(wt + ¢)
(01— ) +1
f
& [p(w) R : £,
Iy = ——= R
(l)L 2 ! R s : ] . — w
(T) +1 w=—
L
1Z(w)| = fo/lo = fese/lesr = VR* + (wL)?
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I(t) = Ipsin(wt) legge di Galileo Ferraris

P(t) = VIOI(t) = VI sin(wt)sin(wt + @)
V(t) = Vosm(oot + @)

T
Pmed = %J P(t)dt = %Jo Vylpsin(wt)sin(wt + @) dt =

0
VI
= % sin(wt)[sin(wt) cos @ + cos(wt) sing] dt =

0
VoIo
ES [smz(oot) cos @ + sin(wt)cos(wt) sing] d

= V,l, [COS j 51n2(oot) dt + —f Wdt]

cos¢@ V

=Voly—— Vet Legr COS
0lo ™5 \/— \/—COS(P ff leff I(P |
LEZ 39 cos(@y — ¢y)l fattore di potenza
I(t) = Ipsin(wt) legge di Galileo Ferraris

, P(t) = V()I(t) = VI sin(wt)sin(wt + ¢)
V(t) = Vosm(u)t + @)

V. (t) = IgwLsin (oot + E) M

Pmed L = Vegr ler cOS(+ E) =0
wC 2 TS
Tt

Prmed_c = Vegr legr cOS(— E) =0

—_— 277 N 7T NN

Vi (t) = IgRsin(wt + 0) : \v\/ ERAS
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Un generatore sinusoidale (f.+= 230V, v = 50 Hz) alimenta, in serie,
una resistenza R = 10 k(2 e una capacita C=1 puF.
Determinare la potenza media erogata.

R Q_ . Rlg . Ped = Vesr legr COS @
f ( T = b2 e 12
. *(\1)2 ferr = lefr,|R* + (R)
. @c/10*
coS((P)—\/ (1)2 =\/ o - )2=0,95
Rz _I_ - 108 + W
L = feff u)(_l 230 N
e - 7 - 7 -
\/RZ + (&) \/108 + (10011110—6)
foft R

Pmed =f

eff 1 > 1 >
e () R ()
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