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BACH KHOA

1.1. Khai niém.

» Thuc té cd nhivng thiét bi dién lam nhiém vu trao déi nang lwong, tin hiéu
dién twr ra/vao & mét cwra ngo.
Vi du: May phat dién; mot may thu; mot dworng day truyén tin; von mét, ampe

mét, ddng hd do cong suét ...

> Cac thiét bi cd ciu tric bén trong khac nhau, nhwng hé théng dwoc coi nhw mét
vung nang lwveng va dwoc quan sat dwa trén qua trinh phan wng va hanh vi trén
ctra ngd, va khdng quan tdm dén két cau va tinh nang cac vung bén trong cua
hé.

> D& mé td qua trinh 4y ta dinh nghia phan t& phirc hop mang mét cira

Kirchhoff.
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Chwong 6: Mang mét ctra Kirchhoff tuyén tinh

.1. Khai niém.

> Dinh nghia: Mang mét cira Kirchhoff Ia két cdu mach cé6 mét cira ngé dé

trao d6i nang Iwong, tin hiéu dién véi nhibng phan khdc cda mach.

> Bién trang thai trén ctra: i(t), u(t).

i(t)

> Diéu kién mang moét clra: Dong dién chay vao cuc lu(t)

nay bang dong dién chay ra & cuwec kia. <

» M®6 hinh toan hoc:
< Qua trinh nang lwong tin hiéu thé hién & quan hé gitra u(t) va i(t).

< Mach Kirchhoff: Phwong trinh vi tich phan thwdng trong mién théi gian.

fu,u',u",...,i,i';i",....t)=0
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Chwong 6: Mang mét ctra Kirchhoff tuyén tinh

BACH KHOA

1.2. Phan loai. ,
/ Mang 1 cuwra tuyén tinh.

» Theo phwong trinh trang thai: \
I! !l . 1 > I . | X .

» Theo kha nang trao dbi ndng lwong:

< Mang 1 ctra khéng nguén: Khéng thé dwa nang lwong ra clra ngd.

Chu y: Két cdu bén trong mang 1 clra c6 thé chira s
nguodn e(t), j(t) nhwng néu chung khdng cé kha lu é

nang trao nang lwgng ra bén ngoai thi coi la mang

mét clra khéng nguon.

< Mang 1 ctra c¢6 nguon: Co6 thé dwa nang luvong
> ~ u
ra ctra ngd.
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Chwong 6: Mang mét ctra Kirchhoff tuyén tinh

1.2. Phan loai.

» Cach xac dinh mang 1 ctra c6 ngudn/khéng ngudn:

< H& mach ctra (i = 0) — do dién &p trén ctra uy(t): ,_i(t)=0
v Néu u,(t) = 0 — mang mét clra khéng nguon. luo(t)
v Néu u,(t) # 0 — mang mot clra c6 nguon.

< Ngan mach ctra (u = 0) — do dong dién trén ctra iy(t):

v Néu iy(t) = 0 — mang mét ctra khéong ngudn. if(t)

v Néu iy(t) # 0 — mang mét clra c6 nguon. / =0
v u(t) =
\

\

4
~
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LY THUYET MACH DIEN 1

Chwong 6: Mang mét ctra Kirchhoff tuyén tinh.

l. Khai niém mang mét ciwra Kirchhoff.

Il. Phwong trinh - Sor d6 twong dwong mang mét cira ¢6 nguon.
I.1. Phwong trinh trang thai mang 1 cira Kirchhoff tuyén tinh.
I.2. So do tworng dworng mang 1 cipa ¢6 nguon.

lIl. Piéu kién dwa céng suat cwe dai ra khéi mang mot cira.
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A
/

Chwong 6: Mang mét cira Kirchhoff tuyen tinh ¢

BACH KHOA

I.1. Phwong trinh trang thai mang 1 cira Kirchhoff tuyén tinh.

> Xét mang 1 clra tuyén tinh lam viéc & ché dd xac lap diéu hoa. ;

7

> Theo tinh chat tuyén tinh, quan hé dong - ap trén clra lU

co dang: . .
U=A4.1+B )]
[=CU+D  (2)
> Xét phwo’ng trinh (1): > Xét phwo’ng trinh (2):
Khi [ =0 (h& mach ctra) —» B = U V] Khi U 0 (ngan mach clra) — D = 1 [ 4]
B [V]: dién ép hé mach trén ctra D [A]: dong dién ngan mach trén cira.
. —0 Mang 1ctrakhéngngudn p—7.=| 0 Mang 1 ctra khong rjguon
B=U,= . \ #(0 Mang 1 ctra c6 ngudn
#(0 Mang 1 cra cé ngudn
1) < [V]=A[A]+[V] (2) o [A]=C[V]+[4]
A [Q]: téng tré vao C [S]: tong dan vao
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Chwong 6: Mang mét ctra Kirchhoff tuyén tinh

BACH KHOA

I.1. Phwong trinh trang thai mang 1 cira Kirchhoff tuyén tinh.

> M6 hinh toan hoc clia mang 1 clra Kirchhoff tuyén tinh:

-

Yh~e

(.] = Zvao.}-l-l.]h
. lU

\}ZY .(.]‘l‘}N

vao

> Mang 1 ctra tuyén tinh cé ngudn cé thé dic trieng béi mot cap théng so

(Zvao > (.]h) hOéC (Y;ao 2 ]N)
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BACH KHOA

I.2. Sor d6 twong dwong mang 1 ctba ¢6 nguon.

a. Dinh ly Thévenin.

> Xét phwong trinh: U Z ]+Uh

> Phwong trinh ¢6 dang luat K2, ’ng v&i so dd gom:
< Tong tré Z,,, (tbng tré vao ctia mang mét cira) mac noi tiép voi,
< Ngubn &p U » (dién &p hé tai cira)
> Phat biéu: Co6 thé thay thé mang 1 cira tuyén tinh bang moét nguén ap (c6 suét
dién déng bang dién &p trén ctra khi hé& mach) mac nbi tiép véi mot tong tré (cd

gia tri bang téng tré vao cua mang mét cia.)

[ ’ ; ZV&O
» Cachtinh Z,,: | | i U, - _](_
< Triét tiéu nguon doéc 1ap: Ngan mach L +Z []z ; CT .
Y 1 al U
ngudn ap, hd mach ngudn dong. U t '
h e
< Tinh tdng tr& twong duong. Usai = Z +7_ Lo
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Chwong 6: Mang mét ctra Kirchhoff tuyén tinh

BACH KHOA

I.2. So d6 twong dwo'ng mang 1 clra c6 nguon.
b. Dinh ly Norton.
» Xeét phwong trinh: }: Yvao,l.]+ }N
> Phwong trinh ¢6 dang luat K1, &ng v&i so dd gom:
< Tong dan Y,,, (tobng dan vao ctia mang mdt ctra), mac song song voi,
< Ngubn dong I (dong dién ngdn mach trén cira)
> Phat biéu: C6 thé thay thé mang 1 ctra tuyén tinh bang moét nquén dong (cé gié
tri bang gia tri dong dién ngdn mach trén clra) mac song song voi moét téng dan

(c6 gia tri bang téng dén vao clia mang mot cira).

. 7
» CachtinhY,,: . In
‘ ] Ui =———— 7 () Yoo
% Triét tiéu ngudn déc Iap: Ngan mach Y  +7Y. []Ytai v J<V> []
. . N
ngudn ap, h& mach ngudn dong. . }N oy

> ~ [ ai — .Y .

% Tinh tong dan twong dwong. Z Y +7Y. at
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I.2. Sor d6 twong dwo'ng mang 1 clra ¢6 nguon.

c. Quan hé giira so' d6 Thévenin va Norton.

So do So’ d6 Norton
7 Z,. Thévenin .
e — T
Z ai (.] <> ’ ’ — 7 y ) ° . °
I Do G-z vt [l |0 @ f] i-x,0d,
- J N
° U ° Uh . .
[tai — ! Utai - 'Ztai ° IN o IN
vao + Ztai + Ztai Ital — tai Utai =
YV(IO + )ftal )/VCIO + Kal
' 1 - 1
Klao R ZVClO =
) Z - Céng thirc lién hé - Y
° U . I
I, =—1" U =N
N\ ! ZVaO L h )IVGO
11
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I.2. Sor d6 twong dworng mang 1 ctpa ¢6 nguon.

Vi du: Tinh dong dién va dién ap trén Z,
> Cat nhénh 3:

» Tinh U;, theo phwo’ng phap thé nut.

) E Y - E Y+J 1 1
U =@, = trongdoé: ¥, =— ; ¥, =—
h (014 YI+YZ 1 Zl 2 22
2 YAVA
> Tinhtongtrévao: Z =Z7,//7,=—"—
Z, +Z,
» Thay mang 1 ctra bang so dd Thévenin:
: . 2 Y —E, Y, +J
> Suyra: [, = U __ BN +J
a0+Z3 (Y+)72)(Zva0+z)
° * E Y, — E.’ Y-|—:]
U,=2,.1, =

Y +Y)(Z, +Z) °

vao
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I.2. Sor d6 twong dwo'ng mang 1 clra ¢6 nguon.
Vi du: Tinh dong dién va dién ap trén Z,

» Cat nhanh 3:

> Tinh Iy
[} [} [ ] [} , 1 1 a
Iy =J+Y.Ei=Y,. E; trongdo: ty=—~ ; F, =—- | |
1 2
2 X N Z1 ZZ .
» Tinhtongdanvao: ¥ =Y //Y,=Y +7, i 1g CA 7l
> Thay mang 1 ctra bang so dé Norton:
> Suy ra: .
; nood >
L=——"—Y, ; U="=— :
Y+, Y, Y,+7,, W e v
13
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LY THUYET MACH DIEN 1

Chwong 6: Mang mét ctra Kirchhoff tuyén tinh.

I. Khai niém mang mét ciwra Kirchhoff.
Il. Phwong trinh - Sor d6 twong dworng mang mét cira c6 nguon.

lIl. Dieéu kién dwa cdng suat cwe dai ra khéi mang mot cira.

14
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lIl. Dieu kién dwa cdng suat cwe dai ra khéi mang mot civa.

> Mang 1 clra c6 ngudn cung cap cho tai Z, bién dong.

> Theo dinh ly Thévenin: Thay thé mang 1 ctra bang mot
ngudn twong dwong UnZ,)-

> Khi dé céng suat dwa dén tai:

Ui _yp2 R

t

- A ho

P=R.I'=R

> Dé cong suat dén tai dat cwe dai:
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BACH KHOA

Nguoén| z | Tai

LN
o, (D ztﬁ]

X, +X,=0 (X, +X,=0 B
" R,,=const ¢ t X ng -X t
| Rt 2 — max : " d Rt = R — Rt
(R, +R) (dR (R, +R)’ "
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lIl. Dieu kién dwa cdng suat cwe dai ra khéi mang mot civa.

> Diéu kién dwa cdng suét curc dai ra mang 1 ctva la: !

AN

Z =7

ng t

Nguén z,—>| Tai

< Coéng suat cwc dai dua ra tai la:
, .
= U; .Rt = Uh 'Rng — U; % - _]>’ P
" (R,+R) (2R,) |4R, .
Ui CD Z,

< Hiéu suét truyén nang luong dén tai:

P R.I

t

P, (R, +R).I

ng

=50%

77:

» Thuc té Z,, & R, khdng théa man dieu kién trén — can noi thém mot bo phan
trung gian co théng sb thich hop gitra ngudn & tai (hoa hop nguon voi tai).
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