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2.1 Qua trinh tuan hoan
2.2 QuA trinh diéu hoa

2.3 Phuong

phap bi€n d§ phirc

2.4 Glai bai toan mach dung anh phirc

2.5 Quan hé

dong ap trén cac phan tir mach

2.6 Cac dinh luat mach dang phurc



(- Qué trinh tuan hoan -

Tin hiéu khdo sit : dong dién i(t) , dién ap u(t)
+Tuan hoan : f(t) = f(t+T)

Dao dong ky quan
sat, do tri tirc thot
*Po dac

Volt , Amper do
tr1 hi€éu dung

Bai giang Giai tich Mach 2012 2




Zz 1 Quia trinh tusa

“*Trihiéu dung
+DONg dién (dién 4p) tuan hoan s& co tri hiéu
dung lzms (Urms) 12 bang voi tri s6 dong (ap) DC
khi cong suat tiéu tan trung binh do 2 dong dién
(dién ap) gay ra trén cung dién tré R 1a nhu nhau

+Biéu thuc tinh tri hiéu dung
(RMS Root Mean Square )

|- i}iZ(t)dt U, - i]uZ(t)dt
RMS -I-O RMS -I-O

\ \



Qua trinh dieu he

IN9

S
£,

2MO ta : -
o 1(t) =1, sin(at + @)
* DOng dién , dién a _
g dién, dién ap ut) =U_sin(wt + )

*lpn , Up :biéndo
¢ o : tan SO goc

* ¢, v : phaban dau |
IRMS — ﬁ

“*Trihiéu dung U
U RMS — —
J2




2,2 Qua

@: pha ban dau, ta c6
thé néi u,(t) sém pha so
V6i Uy, hode uy(t) cham
pha so véi u,(t).

tFinNR dieu hog

@70 ta noi u(t) va u,(t)
léch pha.

@=0 ta noi u,(t) va u,(t)
dong pha

u,(r) = U_sinwt
A u(?) 1(9) m
% u,(f) = U_sin(wf + ¢)
0 / / i
n >
gp 2?’[
<>
_ L.T ___________________



S0 sanh pha hal tin hieu
+ CUng tan so.
¢ Cung dang lwrong giac.
¢ Cung dang bién do (cuc dai hay hiéu dung)
u,(t) =U, sin(ot + ¢,)

u,(t) =U, sin(eot+ @,)

Ta noi u,(t) nhanh pha hon u,(t) mét goc ¢ thi p=@,-¢, (hay
ta c6 theé néi ¢, cham pha hon @, Mot géc ¢).

Néu ta ndi u,(t) nhanh pha hon u,(t) mot géc ¢ thi p=@,-¢,



[ Phuong phip bien ap phec I

Quay vdi1 van toc o rad/s




/.éCtO' quay .

u,(t) =U, sin(ot + ¢,)

=U s
u(t) mIs|n(a)t+(0) u,(t)=U,_sin(ot + @,)

|

Biéu dién dwoi dang vécto
quay

Biéu dién dwdi dang vécto
quay

A

U, /

1/ \9
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u, (t) =U, sin(eot + ¢@,)

u,(t) =U, sin(et +@,)

u(t) =u,(t) +u,(t)
=U, sin(ot +¢,) +U,_sin(ot + @,)
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“ Anh phirc cho tin hi€u diéu hoa

Mién t Mién phirc

f(t)=F,sin(ot+9) «<—> F=F e =F /¢

f(t)=Im{F '=F_sin(ot + )

Cac quan hé (o)
f,(t)=Re{F_}=F_cos(wt+ )

% Hi¢u dung phirc - _ F

FRMS - ﬁ




Cae tinh cha

Cho: f(t) <> F

wr 4 DY n B W% - BN 88

g(t)<—>é

VD : f (t) = 3cos(2t +30°) <> F =3.30°
g(t) =4cos(2t—-60°) <> G =4./-60"

e Tinhtile |Kf(t) <k F

3f (t) < 3F =9.30°

+ Tinh xép chong

F(t)+g(t) <> F+G

F+G =3/30° +4./—60° =5/ —23,13°
f (t)+g(t) =5cos(2t —23,13)



y & # ) b A ‘ o Lo 2 A ne ¥ = 2 ke m e
ae tiAR chat cua vecto bien do phure

Cho: f(t) > F : g(t) <G

VD : f (t) = 3cos(2t +30°) <> F =3.30°
g(t) =4cos(2t—-60°) <> G =4./-60"

df (t)
dt
= -6sin(2t +30°) = 6¢cos(2t +120°) <> j2F =6.120°

¢ Tinh dao ham

<>ja)F

¢ Tinh tich phan J- f(t)dt © s

jf(t)dt:§sin(2t+30°) 3c0s(2t—60°) <> L F =2 2 -60°



—C

e(t) =10 cos 2t (V)
R =4Q; L =2H; C = 0,5F

Rl+ja)LI+—I—E =

E.Zy

. =1 =
R+ J(ol -

* Mién t

U, +U, +U. =e(t)
Ri+Lg+1 judt_e(t)

== (Glai pt vi phan tim i(t)

* Mién phuc e(t) < E =E eV

(R+ joL—jL)I=E Ptdaisd

1049 0 o/ 3687

4+ (2. Z—W 4+ J3

Vay : i(t) =2 cos (2t - 36,87°) A



| e »e Be & ue rAanta hhaanme AN (Y,
Ehwronge phap vecto bien do phire
Mién thoi gian Mién phtrc
Mach xac lap —>{  Mach phirc
diéu hoa ‘

HE phuong trinh HeE phuong trinh
vi tich phan dai s6 phirc

l

Anh phurc ‘

‘ Tin hiéu diéu hoa

PP nay do Charles Proteur Steinmetz tim ra vao nam 1897 .



2. Q a0 JL, dong a p treén cac phan tu _'*_'_;é_g\_w_

Dlén tro / Cung pha .I
ity R 4 x / x z

> NVWN—
4+ ut) —
v &(o

I, =1 cos(at+y) o =1 Ly
U, = Ri; =Rl cos(at +y) o U.Rlemggy
L, R S
Mién phirc j’\gfv—_ Ug =Rl
R




9 2 0O ha dono 4n trén cdc nhan tir mael
e uan ne aong ap tren cacC pnan u maca

Dién cam > />{A§<pha 0 X i
u(t)
i) = K\ / i

F w0 = \>// \>ﬁ® ;

I, =1_cos(wt+y) o | =1 Ly
U, = L%:a)le cos(wt+y+90°) <« U, =joLl Ly
[ —
Mién phirc > U, = jolLl,
+ U —
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Léch pha 90°

Dién dung . i
i_(a ?I ./ 7<\ /7<E\l(t) L
e B</ w 0

u. =U_cos(awt +y) <~ U.=U_Zy U,
. = d;tc = wCU_ cos(at+y +90°) <> |, = joCU_~Ly
1. dleC =
Mién phirc '_T_ U”c ~ Ue = a)CI




* Pién tro

* Pi1én cam

* B1én dung

U, = joLl_=jX_I,

S

wC




Z

I
e —>-
+ U

Z=R+jX =|Z|2£g

Y

g
7

U

Y=G+jB=|Y|£-¢p




rer XKhang & Dan na

Z. Tro khang (impedance) |7 _ R X = ‘Z ‘ £
R: Dién tr¢  (resistance)
X: Pién khang (reactance) | Z |: module ctia Z
Don vi tinh [Q] @: goc l1¢ch pha gittau va i

Y: Dannap  (admittance) [y — g+ B=|Y|Z-¢

G: Pién dan  (conductance)
'Y |: module cua Y

B: Dién nap (susceptance) L .
* ‘ —@: goc léch pha gita i va u

Don vi tinh [S]
O=VYy—VY;
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Pinh luit Kirchhoff dang phirc vé dong: Tong cic dong dién
phirc tai mot nat bang khong. Qui wéc dong di vao nit mang
dau dwong, di ra nlit mang dau am

ZiiK =0

nut

Pinh luit Kirchhoff dang phirc vé ap: Tong cac ap phirc
trong mot vong kin bang khong.

Z iLJK:O

vongkin
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