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Théong s6 mach
Phan tir mach
Mach mot chiéu
Mach xoay chicu
Mang hai cua
Mach ba pha
Qua trinh qua do
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Mach mot chiéu

» La mach dién c6 nguoén mot chiéu
e NO1 dung:

— Cac dinh luat co ban

— Cac phuong phap phan tich

— Céac dinh 1y mach

— Phan tich mach dién bang may tinh

Mach mot chiéu 3



Mach mot chiéu

Cac dinh luat co ban

— DPinh luat Ohm

— DPinh, nhanh & vong

— DPinh luat Kirchhoff

e Cac phuong phap phan tich
e Cac dinh Iy mach

» Phan tich mach dién bang may tinh

Mach mot chiéu 4



Pinh luat Ohm

; R
—p— ——®
u »
u=Ri
u
I = —
R

o Lién hé giita dong & ap cua mot phan tir
» Néu c6 nhiéu phan tir tré 1én thi dinh luat Ohm chua du
e —> Cac dinh luat Kirchhoff

Mach mot chiéu



Dinh, nhanh & vong (1)

o Nhitng khai niém xuat hién khi két ndi cac phan tir mach
« Can lam rd trudc khi noéi vé cac dinh luat Kirchhoff

o Nhdnh: biéu dién 1 phan tir mach don nhat (vi du 1
nguon ap hoac 1 dién tro)

e Nhanh c6 thé dung dé biéu dién moi phﬁn tir cO 2 cuc

e
O
. L1

Mach mot chiéu 6
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Dinh, nhanh & vong (2)

e Dinh: diém no1 cua it nhat 2 nhanh

e Bi€u dién bang 1 dau cham

» Néu 2 dinh néi véi nhau bang day dan, chung tao thanh 1

dinh
b a b
a —{ |
* ’ ’
@5 j ﬂ é? O
PN Y Py &

Mach mot chiéu 7



Dinh, nhanh & vong (3)

Vong: mot duong khep kin trong mot mach

Puong khép kin: xuat phat 1 diém, di qua mot s6 diém khac, mdi
diém chi di qua mot 1an, r61 quay tro lai di€ém xuat phat

GE;D Tﬂ J . U]Eﬁ
-— : =

Vong doc 1ap: chira mdt nhanh, nhanh nay khong c6 mat trong cac
vong khac
Mot mach dién ¢é d dinh, n nhanh, v vong doc 1ap s€ thoa man h¢
thirc:

v=n—-d+1 3=5-3+1)

Mach mot chiéu 8



Pinh luat Kirchhoff (1)

2: dinh luat vé dong dién & dinh luat vé dién ap

Dinh luat vé dong dién viét tat KD

KD dua trén luat bao toan dién tich (téng dai so dién tich
cua mot hé bao toan)

KD: tong dai s6 cac dong di vao mét dinh biang khong

N
i, =0
n=l

N: tong s6 nhanh ndi vao dinh
i : dong thur n di vao (hodc ra khot) dinh

Mach mot chiéu 9



‘ I\Ifll

Dinh luat Kirchhoff (2)
 KD: tong dai s6 cac dong di vao mot dinh bang khong

N
S -0
Quy udc: =l

— Dong di vao mang dau duong (+), dong di ra mang dau am (-)
— Hoac nguoc lai

| —ly—i3tiy—is=0

Hoac: —i;+i,+iz—i,+is=0

Mach mot chiéu 10



Dinh luat Kirchhoff (3)

e MOt cach phat biéu khac ctua KD:
Tong cdc dong di vao mét dinh bang tong cdc dong di ra khoi dinh do
e KD c6 thé mo rong cho mot mat kin:

Tong dai sé cdc dong di vao mét mdt kin bang khéng

I, t1

| ==t —i5=0

(6 thé coi dinh 12 mdt mat kin co lai

Mach mot chiéu 11



Dinh luat Kirchhoff (4)

- Dinh luat tht nhat 1a KD

« Dinh luat thir hai 1a vé dién ap, viét tat KA

* KA dva trén dinh luat bao toan nang luong

« KA: tong dai sé cac dién ap trong mdt vong kin bing khong

M
Zum =0
m=1

M: s6 luong di€n ap trong vong kin, hoac s6 lugng nhanh cua
vong kin

* u,:dién ap thu m cua vong kin

Mach mot chiéu 12



Dinh luat Kirchhoff (5)

« KA: tong dai sé cac dién ap trong mdt vong kin bing khong

M
2ty =
m=1

HZ_ HS., th HS..
I — | ]
S|l 1] q)) C ]
MS HS

Mach mot chiéu 13
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Tinh cac dong & ap

30

u1+u—/30%0/
-1

Uy — Uy =
= 8,

U, = 3i,

Uy = 61,

i\ —i,—i,=0 | [ h-h~-5=0
8i, +3i,~30=0 p—< 8i +3i,—30=0
6i,—3,=0 ) | 6i,—3i,=0

Mach mot chiéu 14



VD1 Uy

Us
, . s ; 8O i i 602
1 3
Tinh cac dong & ap o, il
iy
(== =0 (L =3A

Mach mot chiéu
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33 62

0 —i,—13=0

8i, + 6iy — 30 =

i, —1,—13=0

0

8i, +3i,—30 =0

Hé 5 phwong
trinh 3 4n s6

J

> 60y — 3i, =0

- thtra 2 phwong trinh
- chi can 3 phwong trinh

< Hé nay co6 3 p/tr doc lap & 2 p/tr phu thubc

Mach mot chiéu
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Pinh luat Kirchhoff (9)

8 1 i 60O
1 3

(i +i,+i,=0
8i, + 6i;—30=0
{ i—i—i3=0

30 V()

| 6iy—3i,=0 ©
He¢ trén co 3 p/tr doc lap & 2 p/tr phu thudc
Chon 3 p/tr nao?

Mot mach dién ¢0 ny, p/tr doc 1ap viét theo KD & ¢6 ny 4 p/tr doc 1ap viét theo KA
- nyp = s0_dinh — 1

- ny, = s0_nhanh —s6_dinh + 1

Mach mot chiéu 17
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Mach mot chiéu

e Cac dinh luat co ban
 Cac phuong phap phan tich
— Dong nhanh
— Thé dinh
— Dong vong
— Bién doi twong dwong
— Ma tran
e Cac dinh 1y mach

» Phan tich mach dién bang may tinh

Mach mot chiéu 18



 BACH KHOAIHAING)

D(‘)ng nhanh (1)

» An s0 1a cac dong dién cua cac nhanh
e S luong an s6 = soO lugng nhanh (trir ngudn dong) cua
mach
» Lap hé phuong trinh bang cach
— Ap dung KD cho ny, dinh, va
— Ap dung KA cho Ny 5 VONZ

Mach mot chiéu 19



ng, =s0 nhanh—s6 dinh+1=4-3+1=2 > viét 2 p/tr theo KA
I uy—u,+e,—e, =02 Rji,— Ry, +e,—e; =0
I u,tuy+u,—e, =02 Ryiy + Ryis + Ryiy—e, =0

Mach mot chiéu 20
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/ .

iy—i,+j=0

Rii; — Ryl + e) —

Ry 4 Iy I3 b

€1

/il
=iy = i
3 4 2
s -
e, =0 [ Ryl T Ryis + Ryiy=e, | 14

Mach mot chiéu 21



A

Ry 4 Rj i3 b

Tinh nygp & ny A (chil : ngp + ng , = s6_nhanh)
Viét ny, phuong trinh KD cho ny, dinh ddc 1ap
Chon 7, , vong & chiéu ctia chung

Viét ng » phuong trinh KA cho ny, vong

Giai he

Mach mot chiéu

22
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Dong nhanh (5)

ngp =50 dinh—1=4-1=3
ng, =s0 nhanh—s6 dinh+1=6-4+1=3

VDI

(oa —i i —ig=0
b iy —is+is+j=0
i~y iy i~ j=0

Mach mot chiéu
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Dong nhanh (6)

o Khdi luong tinh toan dé giai hé 4 phuong trinh 4 bién
= 5 dinh thtrc bac 4
= 5 x 4 dinh thtrc bac 3
=5 x4 x 3 dinh thirc bac 2
= 60 dinh thtrc bac 2
» Khbi luong tinh toan dé giai hé 3 phuong trinh 3 bién:
= 4 dinh thtrc bac 3
=4 x 3 dinh thirc bac 2
= 12 dinh thtrc bac 2
« Khdi luong tinh toan dé giai hé 10 phuong trinh 10 bién ?

Mach mot chiéu 24
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Lt —13=0 Hon 200 phép tinh (céng, nhan, chia)

DONG THOI

2i, +3=10 . . °
Du61 8 phep tinh (cong & chia)
6i,-5=4
3 : .
i,+7=-9 KHONG PONG THOI
—3i+4=5

\

( 2 /4 \
D¢ giam kho1 lwgng tinh toan thi can phai thay hé phuong
trinh dong thoi bang hé phuong trinh khong dong thoi

. J

Mach mot chiéu 25
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( 2 /4 \
D¢ giam khoi lwgng tinh todn thi can phai thay hé phuong
trinh dong thot bang hé phuong trinh khong dong thot

\

J

C6 2 cach thay thé:
1. Dabi bien so
«  Phuong phap thé dinh
e Phuong phap dong vong
2. Phan ra mach dién (1an luot tinh toan thong s6 cua ting
phan cua mach dién)

e Bién doi tuong duong
e Mang moét cua (s€ hoc trong Cac dinh ly mach)

Mach mot chiéu 26
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Mach mot chiéu

e ——

e (Cac dinh luat co ban
 Cac phuong phap phan tich
— Dong nhanh
— Thé dinh
— Dong vong
— Bién doi tuong duong
— Ma tran
e Cac dinh 1y mach

» Phan tich mach dién bang may tinh

Mach mét chiéu 27



Thé dinh (1)

 An sO la dién thé cua cac dinh

* Dung KA dé doi1 an so6 ‘dong di€én nhanh’ thanh an s6

‘dién thé dinh’
(= fopo) )
(it —i3=0 i) = f2(0 Pb)
iy—i,+j=0 i3 = f3(00 @)
< Rii, —Ryi,=e —e iy = Jo( @0 Pp)
KRzl.z + R3i3 + R3i3 — € {Au% + A0, = B,
\Azl% + Ay, = fy
(60 dinh thirc bac 2) (3 dinh thirc bac 2
+ 4 ham 1)

Mach mot chiéu 28



@ e i R @

0 1
) o I

Theo KA: e=Ri+(¢1—¢o)} . _€e—0Q
, —> 1
Néu dit g, =0
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Thé dinh (3)

i:e_(o 1;1 Rl of R3 ISb
R iy
R ~)
Dit ¢, = ©
C
i1_81;¢a \
1
l-:eZ_(Da e (0 e (0 (0 (0
2 1 Y 2 W a ¥b _
R, > —> R + r =0
. 0,0, 1 2 3
l3— P
3

a . ll + 12 — l3 — O J Mach mét chiéu 30



Thé dinh (4)
Rl a R3 1:3 b

i";1
Ly
R e
Pit o — s B
¢
l- (Da_(pb A
3
R3
; & >_) wa_¢b_¢b+]zo
! R, R, R,

Mach mot chiéu 31



Thé dinh (5)

i Ry 4 s 13 b

(Da_(pb_(pb +j:O __¢a_|_(

Mach mot chiéu 32



Thé dinh (6)

i Ry 4 s 13 b

Mach mot chiéu
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Thé dinh (7)

i Ry 4 s 13 b

(Da_(pb_(pb +j:O __¢a_|_(

Mach mot chiéu 34



Téng dan
riéng cua
dinh a

Téng dan
twong hé
gira dinh a
& dinh b

Thé dinh (8)

Téng dan
riéng cua
dinh b

i Ry 4, Ry I3 b
; “Nguén dong”
4 chay vao dinh a
R, @ ’
C
Ngudn dong
chay vao dinh b

Mach mot chiéu 35



Téng dan
riéng cua
dinh a

Téng dan
twong hé
gira dinh a
& dinh b

Téng dan
riéng cua
dinh b

3

Thé dinh (9)
Ry 4 Rzizp

“Nguén dong”
chay vao dinh a

(») ’

\

=G6,0,+tG,0, = J,

Gagﬂa o Gabgab — ja

Nguén dong
chay vao dinh b

Mach mot chiéu 36



Téng déan riéng cta mot
dinh: tdng cua dién dan
cua tat ca cac nhanh noi

TRUC TIEP v&i dinh do

Téng dan twong hé gida

2 dinh: tdng cla dién
dan cua tat ca cac
nhanh nbi TRUC TIEP 2
dinh doé

Mach mot chiéu 37
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. Chon mot dinh lam géc

. Tinh cac tong dan riéng va

cac tong dan twong hod

. Tinh cac ngudn dong do

Vao nyp dinh

. Lap h¢ phuong trinh
. Giai hé phuong trinh dé tim

cac thé dinh

Mach mot chiéu

Thédinh(ll)
1
NV
@,
Dat ¢, = 3
1 | | 1 e, e
f—t ), ——p, =L +-2 |4
R, R, R R, R R, |,
1 +(1+1) -
R3¢a R3 R4 (019 .]
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Thé’ dinh (12)
VD1 =56 dinh—1=4—-1=3
Détgo =
1
Ga:1+1+1 Gab:Gba:_
R, R, R, R,
1
Gb:l+1+1 G, =G, =—
R, R, R R,
1
Gc:1+1+1 Gca:Gac:_
R3 R4 R6 R6
J __81 _66 ] _j_l_ﬁ Ga¢a_Gab¢b_Gac¢c:ja
a b — .
Rl R6 Rl 1" bagpa + Gb(”b o Gbc¢c — .]b
jc — _j+e_6 L Cagaa _Gcbqab T Gc¢c =

R6 Mach mot chiéu 39
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Mach mot chiéu

e e ——

e (Cac dinh luat co ban
 Cac phuong phap phan tich
— Dong nhanh
— Thé dinh
— Dong vong
— Bién doi tuong duong
— Ma tran
e Cac dinh 1y mach

» Phan tich mach dién bang may tinh

Mach mét chiéu 40



Dong V(‘)ng (1)

* An s6 la dong dién chay trong mot vong

« Dong vong l1a dai lwong khong c6 thuc, nhung tién 191 cho viéc
phan tich mach dién
» Dung KD d¢ doi an s6 ‘dong dién nhanh’ thanh n, , an s6 ‘dong

dién vong’ . .
[11 = /1 (i, 1) \
. L . .
i Ti,—13=0 i, = fo(iy, i)
) Iy—1, Tj=0 i3 = f3(ip, 1)
R, —Ryi,=e;— e iy = J4(ip, Typ)
iy T R313+ Ry = e, {Allil + A iy = B,
\A21il + Ayl = Bz/
(60 dinh thirc bac 2) (3 dinh thirc bac 2

Mach mét chiéu + 4 ham f) 41



» Néu c6 nguon dong thi truede khi 1ap phuong trinh phai

gia thiét nguon dong khép qua mdt nhanh nao do

o Nhanh nay tuy y nhung nén chon nhanh cé it phan tir
nhat dé phuong trinh tré nén don gian hon

Mach mot chiéu 42



Gia sir ngudn dong di qua R,

* ngs=4—3+1=2 > can chon 2 dong vong véi chiéu
tuy y
2 dong vong nay khong co6 thuc, nhung tién 1g1 cho viéc
phan tich mach

Mach mot chiéu 43



. . Gia str nguon dong di qua R,
I: Ry —Ryi,=e, —ey

I = I

L=Iln—

I3~ I

=1y tJ

2

2 R —Ry(iy—ip) = e — e,

2 Ry(iyp — i) + Ryl + Ry(iyy +)) = e,

Mach mot chiéu 44



Gia stir nguon dong di qua R 4

Riii—Ry(ip— i) =e;—e, }
—>
Ry(iyp — i) + Ryiy + Ry(iy; +j) = e,

(Ry+ Ry)iy — Ryip = e — e I

—> —>

—Ry i+ (Ry + Ry + Ry)iy = e, — Ry I

Mach mot chiéu 45



Dong vong (6)

Gia stir nguon dong di qua R 4

(=14
—< <
=ity

Chii y: chiéu ctia cac dong nhanh khong anh huéng dén hé p/trinh dong vong

Mach mot chiéu 46
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Dong vong (7)
VD1 Gia suj di qua R, e,

ngsx=6—4+1=3 - can chon 3 dong vong

H
!

(L Ry + Ry — iyy) + Ry — i) = €

N L Ry (i + ) + Ry — ) + Rs(ip — i) =0

L Ry(dyy — i) + Ry — i) + Ry = — €

—> < Iy

Lt
LTI LTI BT LT g T I L T g

Mach mot chiéu 47
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BACH KHOAHANO]

P6i véi mot mach dién cd n nhanh, p/p dong nhanh sé d:

dén viéc giai dong thoi hé n phuong trinh # an

- Rat it khi dung phuong phap dong nhanh

Hai p/p dong vong & thé dinh giam s6 luong phuong trinh

& sO lugng an

Nén dung hai p/p dong vong & thé dinh khi giai mach dién

Cho mdt mach dién, chon p/p thé dinh hay dong vong?
- Lua chon:

— Chon p/p ndo c6 it an s6 hon

— P/p thé dinh rat thich hop cho mach dién chi c6 2 dinh

— C6 mot s6 kiéu mach dién kho dung p/p thé dinh

— C06 mot so kiéu mach dién kho dung p/p dong vong
Mach mot chiéu

48



Phuong phap dong nhanh c6 may an? 7
Phuong phap thé dinh|c6 may an? 3 Bien doi twong dwong ::>

Phuong phap dong vong c¢6 may an? 4

Mach mot chiéu 49



TRUONG BAIHOC,

Mach mot chiéu

e (Cac dinh luat co ban
 Cac phuong phap phan tich
— Dong nhanh
— Thé dinh
— Dong vong
— Bién doi twong dwong
— Ma tran
e Cac dinh 1y mach

» Phan tich mach dién bang may tinh

Mach mét chiéu 50



Bién d6i twong duong (1)

» Hai phan tir mach duoc goi 1a twong duong nhau néu
chiing c6 quan hé giira dong & ap giéng nhau
» Dung d¢é phan rd mach dién = giam khoi lugng tinh toan
o Céc phép bién d6i tuong duong:
— Nguén ap noi tiep
— Nguén dong song song
— Pién trd noi t1ep
— Dién tr¢ song song
— YA
— (ngudn ap ndi tiép dién trd) <> (ngudn dong song song dién dan)
— Millman

Mach mot chiéu 51
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Bién d6i twong duong (2)

« Nguon ap ndi tiép
» (hai phan tir goi 1a noi tiép néu chung cé chung it nhat 1
dau & co cung mot dong dién chay qua)

a
a
1
: > e, =e te—e;
2
b
3

N
b Ca = Zek
1

Mach mot chiéu 52




B BACH KHOAJHANO

Bién doi tuong du:ong (3)

» Nguon dong song song
» (Hai phan tir goi 1a song song néu chiing c6 chung 2 dau)

ﬂ a
_ | | 4
é@"il ], <®J3 > J 71273
b

b

N
:ij
1

Mach mot chiéu 53
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.
i 1y —
L L =3 TR & =
—— T e
3 o g -
i ] 1, =
5
¥ T i
g Oy X
¥ 2 &
"B ~ T = - Vo L N - = = = = — -_  B-g

Bién d6i twong duong (4)

« Dién trd ndi tiép:

* Dién tro song song

1

1
R, R

1 1
+—t—
R2 R3

Mach mot chiéu 54



VD1

VD2

Tinh R,

Mach mot chiéu 55



Rac(A) - Rb /! (Ra T Rc)

R, (R +R

R, =R +R, = o+ R)

R +R +R,

g Rbc=R2+R3:§“(R;€+R;€)

Twong ty: < R“; b_; ‘
L Ry, =R +R, = Kyt )

R, +R, +R,

Mach mot chiéu 56
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J\

X R,

RRR (R +R,+R)

>(+) = RR,+R,R, + R,R, =

(R, +R,+R.)’

XR, )

RaRbRc
R +R, +R,

Mach mot chiéu 58



Ra Rb Rc A

RR,+R,R, + R,R =

R,+R, +R, L () >R = RR,+R,R, + R R,

R = — 1k a &
' R,+R,+R.J o _RR+RR+RR

=

Tuwong tw: X K,

R:&&+&&+&&
Mach mét chiéu R3 59



_RR,+R,R, +RR
Rl

_ RR,+R,R,+RR,
RZ

_ RR,+R,R, + R,R,
R, +R,+R, ) R,

Mach mot chiéu 60
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« Hai phan tir mach dugc goi 1a twong dwong nhau néu chiing c6 quan

Bién déi tuong du:ong (12)

hé giira dong & 4ap giong nhau

« Céac phép bién dodi tuong duong:

Nguon ap ndi tiép
Nguon dong song song
Dién tré noi tiep

Dién tr& song song
YA

(ngudn ap noi tiép dién tré) — (nguon dong song song dién din)

Millman

Mach mot chiéu
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Bién d6i twong duong (13)

o (Nguon ap noi tiép dién trd) <« (nguon dong song song dién dan)

. G=1 G

R e j=Ge R ; —

i > .
1 Ia:i e:RJ “ U

G
e u
— < > I=———=Ge—Gu
e=u+ Ri 2 R

Mach mot chiéu 63
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Bién doi twong duong (14)
VD3 Tinh dong qua R,

a b
L 1
R
ity ’ R
Ry, Ry
R
81 5 86
L 1
C d
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I T
Bién doi twong duong (15)

e Bién doi Millman

. 1
*=GT61G
R, R, R, 1 + 2 + 3 S R,
e, e, e, o = Ge +G,e, —Gsey e,
- td —
l G +G, +G, /
/) Iy /3 J11YJ2—J3
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Bién doi twong duong (16)

Tinh dong qua R,
R
R R R R R
0 { R, R5 f 7 i
e, e, &‘ e, e, e,

Mach mot chiéu
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Mach mot chiéu

e e ——

e (Cac dinh luat co ban
 Cac phuong phap phan tich
— Dong nhanh
— Thé dinh
— Dong vong
— Bién doi tuong duong
— Ma tran
e Cac dinh 1y mach

» Phan tich mach dién bang may tinh

Mach mét chiéu 67
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Ma tran (1)
e Xay dung phuong trinh:
Ax=Db
* x: vécto dong nhanh hodc thé dinh hoic dong vong
e Nghiém:
x =A"lb

Mach mot chiéu 68



(L thL T - 1 1 -1 ofi] [ O ]
) I3 —lh=7J 0 0 1 =1y —J
. : > =
Ryl — Ryl S R —-R, 0 O0]i e —e,
N Roly T Rais + Ryiy = e, 0 R Ry R 4] | e |

— Ai=Db
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Ma tran (3)

Ry 4 Iy Iz b

®;
[ Iy, 13 Iy
a | 1 1 =1 0 |j 0 a
b |0 0 1 =1} —J |b
I |R, -R, O I i} e —e, |1
m| 0 R R R, || | e [T
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Ma tran (4)
VD1 ngp =50 dinh—1=4-1=3
ngs =0 _nhanh —s6 dinh+1=6-4+1=3

Ai=Db

..”..
>
|

-0 Mach mot chiéu 71



Ma tran (5)
VD2  ngp=s0 dinh—1=4-1=3
Patg,=0

-

Ga¢a o Gabgab o Gachc — ja
-G, 0, + G0, -G, 0. = J,
ca¢a o Gcb(Db + Gcgoc = jc

G o Gab o Gac ¢a ] a

a

N

|-G, G, -G, |e|=|J
| Gca o Gcb G ¢c jc

c
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T4t ca cac ©

ap” co mat trén
duong di cua dong
vong:

-nguon dp e: cung
chiéu thi (+),

Tat ca cac dién
tré c6 mat trén

N - A \
duong di cua i, ® 7 nguoc chiéu thi (-)
~“nguén ap” Rj:
Gia st nguon dong di qua R, cung chiéu thi (-),
( R 4+ Rz)il . RziH =e, — e, nguoc chiéu thi (+)

—R,i;+(Ry* Ry +R)igy=e,— Ry

Tat ca cac dién trd chung cua T4t ca cac dién trd co
iy & iy; néu cung chiéu thi (+), mat trén duong di cua i
nguoc chiéu thi (-) Mach mot chiéu 73




Ma tran (7)
VD3 Gia suj di qua R,

ngsx=6—4+1=3 - can chon 3 dong vong

R, R,y Ry |4 €
RII -1 RII R11—111 Iy |=] €y
_RIII—I RIII—II RIII _ _i111 1 L]
R,=?7 Ri=R,+R;+R, Ry =7 Ry =—Rs =Ry,
Ry=7? Ry=R;+ Ry+ Ry Rim="? Run=—R, =Ry
Ry =? Ry = Ry + Ry + Ry Rym=? Rpum=—Ry =Ry
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Ma tran (8)
VD3 Gia suj di qua R,

ngsx=6—4+1=3 - can chon 3 dong vong

R, R,_, R_u,|i €;
R, R, Ry iy =] en
_RIII—I Ry, Ry Wi | | €mr_

e,="7 e =e
en=7 ey =—Ry

eq =" ey =— e
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Ma tran (9)
VD3 Gia suj di qua R,

ngsx=6—4+1=3 - can chon 3 dong vong

R, R,y Ry |4 €
RII ~I RII RII m || I | =] en
_RIII ~I RIII —1I RIII _ _i111 1 L] °
Ri=R,tR;t R, Ry =—Rs =Ry e = e
Ry=R;+ R, + Ry Ry =—R, = Ry e =— Ry
Ry =R, TRy + Ry Ry =— Ry = Ry 1)
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TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Mach mot chiéu

e (Cac dinh luat co ban

e Cac phuong phap phan tich

e Cac dinh ly mach

» Phan tich mach dién bang may tinh
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Cac dinh 1y mach

Néu mach dién phirc tap thi cac phuong phap phan tich mach da
hoc s& mat nhiéu thoi gian tinh toan

Cac dinh ly mach giiup cho viéc phan tich mach tr¢ nén don gian
hon
Dung dé phan rd mach dién = giam khoi luong tinh toan
Cac dinh 1y nay ap dung cho mach dién tuyén tinh
NO1 dung:
— Mach dién tuyén tinh
— Nguyén 1y xép chong
— Dinh 1y Thevenin
— Dinh 1y Norton
— Truyén cong suat cuc dai

Mach mot chiéu
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Mach dién tuyén tinh

Cac dinh 1y mach chi ap dung cho mach di¢n tuyén tinh
Mach dién tuyén tinh: chi gdm cac phan tir thu dong
tuyén tinh

Phan tir tuyén tinh: dau ra (dap ung) ti 1& thuan voi dau
vao (kich thich)

C6 2 tinh chat:

1. Néu [u = Ri & k= const] thi [ku = kRi]

2. Néu [u, = Ri, & u, = Ri,] thi [u= (i, + i,)R = Ri, + Ri, = u, + u,]

Mach mot chiéu 79



Cac dinh 1y mach

Nguyén 1y xép chong
Dinh Iy Thevenin

Dinh 1y Norton

Truyén cong suat cuc dai

Mach mot chiéu
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THUU[J_%!]HI HOGS

" BACH,KHOA{HANO]

Xép chong (1)

Ap dung cho mach dién c6 tir 2 nguon tré 1én

Y tudng: 1an luot tinh thong so ciia mach khi cho 1an luot ting
nguén cO mat trong mach di€n, sau d6 cong cac thong s6
Nguyén ly: dién ap (hodc dong dién) cia mot phan tir cia mot
mach dién tuyén tinh la téng dai s6 cua cac dién ap (hodc cac
dong dién) do timg ngudn gay ra

Chu y:

1. Khi xét tac dung cia mot ngudn, phai triét tiéu tat ca cac ngudn khac

2. Khéng ap dung nguyén 1y nay cho cong suat

Loi ich: viéc ap dung nguyén 1y nay c6 thé 1am cho cau triic mach
tré nén don gian hon = dé phan tich hon
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Xép chong (2)

k=1

Gitr nguén thtr £, triét ti€u £ — 1 nguén con lai

\ 4

Phan tich mach dién khi chi c6 nguon thit k = u, , i,

A 4

k= k+1
Dung
k < s6 lugng nguodn trong mach ?

so luong nguon so luong nguon
u= Du i=
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Xép chéng (3)

Khi xét tac dung cua mot ngudn, phai tri€t ti€u tat ca cac
nguon khac

Phan con lai Trigt tieu nguon ap Phan con lai
? °A > ? * A
cua mach dién cua mach dién
Phan con lai | Triettieu nguon dong Phan con lai
? * A > ? *A
cua mach dién cua mach dién
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VD1

Xép chong ( 4)

Ry

e, =16 V;e,=9V;j=2A;
R =4Q;R,=6Q;R,=2Q; R, =10 Q;
Tinh i,

" BACH, KHOAHAING)]

1. Triétti€ue, &, tinh i,
Triét tiéu e, & j, tinh i| ,

Trigt tifu e, & e,, tinh i,

S

Tinhi|,, +1i|,, + i|j

Mach mot chiéu
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3 O

Xép chong (5)
i, 1 g R3yizp
VDI ¢ =16V;e,=9V;j=2A;
R=4Q%R, =60 R,=20R,=10Q;
Tinh 7,.
@;
1. Trigt ti€u e, & j, tinh i,

R,, = R,(R;+R,) _6(2+10) _ 40
R+R,+R, 6+2+10

Ry =R +R,, =4+4 =380

i = _10_Ha
R, 8 |
u Ry 1y ;4.2

| =—%= = = =1,33A

Ml R R, 6
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VD1 ¢ =16V;e,=9V;j=2A;
R =4Q;R,=6Q;R,=2Q; R, =10 Q;
Tinh i,

2. Trigt ti€u e, & j, tinh 7, ,,

R(R;+R,) 4(2+10) _
R +R,+R, 442410
Ry =R, + R, =6+3=9Q

e, 9

| = =—=1A
Hle2 R2134 9

Rl34
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TRUONG DAL HOC)

| BACHKHOAIHA[NG]

3

Xeép chong (7)
VDI ¢ =16V;e,=9V;j=2A; .
Ri—4Q R, =6Q; Ry=2 0 R, = 100 gl@ ©;
Tinh i,
3. Trigt tiCu e; & e,, tinh |,
e,=R,j=102=20V
R R 4, =
R, = = ° = 2,4 @)j
R+R, 4+6
= 20 1394
7 Ry+R,+R, 2,4+2+10 '
R, 1|
iz‘. _ Uy o 3‘J _ 2,4.1,39 —0.56A
iR, R,
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TRUGNG/BAL HOC}

BACH KHOAJHANO
Xép chong (8

| =1,33A|| VDI

Ll =1A >9 iy == Ile1 T Iolen — o)

| =_133+1-0,56

=-0,89 A
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TRUGNGIBALHOC]

'BACH;KHOA{HAING]

Xép chong (9)

Ap dung cho mach dién co tir 2 nguon trd 1én

Chu y:

1. Khi ‘xét tac dung ctia mot nguon, phai triét tiéu tat ca cac
nguon khac

2. Khong ap dung nguyén 1y nay cho cong suat

Loi ich: viéc ap dung nguyén 1y nay c6 thé 1am cho cau

tric mach tré nén don gian hon = dé phan tich hon

Dic biét tién loi khi phan tich mach dién c6 nhiéu

nguon co tan so khac nhau (s& dé cap trong phan Mach

xoay chiéu)
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TRUONG BAIHOC,

.~ \BACH KHOATHANO]
Cac dinh ly mach

 Nguyén 1y xép chong

Dinh ly Thevenin
* Dinh Iy Norton

e Truyén cong suat cuc dai
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‘ I\Ifll

Thevenin (1)
A IS 1 A l
e Mot mach tuyén tinh 2 cuc ¢6 thé ¢
dugc thay thé bang mdt mach Mach |
tuong duong gom co6 nguon ap ey tuyen tinh Ry
& dién trd Ry, trong do: 2 cuc |
— e,: nguon ap hé mach trén 2 cuc
— R, dién tro trén hai cyc khi triét tiéu l ;
cac nguon !
Ry
j = etd RB
¢ € 1
R, +R,
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Thevenin (2)

Mach
tuyen tinh
2 cuc

Mach

tuyén tinh
2 cuc triét
tiéu nguon

Mach
tuyén tinh
2 cuc

Mach mot chiéu

td
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VDI Thevenin (3)

e,=16V;e,=9V;j=2A; R, =4 Q;
R,=6Q; R, =2CQ; R, =10Q; R=5Q;

Tinh i,

e.q: nguon ap ho mach trén 2 cuc

—L | I ey *
R, Ry |5 ¢
RZ
@ R ®,
ey J
82 Cl L f

Mach mot chiéu
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VD1

e,=16V;e,=9V;j=2A; R, =4 Q;
R,=6Q;R;=2Q;R,=10Q; R=15 Q;
Tinhit.

e.q: nguon ap ho mach trén 2 cuc

I e s
R, R, |? ¢
R, R
@ R @, |ew
ey J
82 c f

Mach mot chiéu

Dit ¢, =
(y+y+5%—L%—ﬁ+ﬁ-
Rl R2 R3 R3 Rl R2
<
_L _|_(L_|_L) —

\ R3 (061 R3 R4 §0b .]
((14_14_1) _l —E+2
176 2T T T
—> <
_l _|_(l_|_i) —
i 2(061 2 10 (Db J
¢, =14,33V
@, =15,28V
—>e, =@, =@, =15,28V
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VD1 Thevenin (5)

e,=16V;e,=9V;j=2A; R, =4 Q;
R,=6Q; R, =2CQ; R, =10Q; R=5Q;
Tinh i

e.q: nguon ap ho mach trén 2 cuc

R,4: dién tro trén hai cuc khi
tri¢t tieéu cac nguon

R:1 p % .b I > R -
Ry D R, —
. |

Mach mot chiéu
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VDI Thevenin (6)

e,=16V;e,=9V;j=2A; R, =4 Q;
R,=6Q; R, =2CQ; R, =10Q; R=5Q;
Tinh i

e.q: nguon ap ho mach trén 2 cuc
R,4: dién tro trén hai cuc khi
tri¢t tieéu cac nguon
L | L | * u 7
a b e
R, R, {
Ry

SN

Mach mot chiéu

R, =[(R//IR,)+R;]// R,

kK, + R)R4
R, + R, )

Rl R2
R, + R,

(46+2j10
_\4+6
=46

— 42410
4+6

=3,06 Q

+ R, + R,
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VD1

Tinh i

e,=16V;e,=9V;j=2A; R, =4 Q;
R,=6Q; R, =2CQ; R, =10Q; R=5Q;

e, =1528V )

th

lt:

=3,06Q L,

€q

R,+R

15,28

3,06+5

=1,90 A

Mach mot chiéu




VD2 Thevenin (8)

R,=6Q;R;=2€Q; R,=10 Q;
R,=15 Q; Tinh i,

e,=16V;e,=9V;j=2A; R, =4 Q;

e, =1528V

R,=306Q \ ;- 15,28 =0,85A

i — etd
t

" 3,06+15

Mach mot chiéu
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TRUONG BAIHOC,

.~ \BACH KHOATHANO]
Cac dinh ly mach

 Nguyén 1y xép chong

Dinh Iy Thevenin
* Dinh ly Norton

e Truyén cong suat cuc dai
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Norton (1)

 Tuong tu dinh ly Thevenin
o Phat biéu: M6t mach tuyén tinh 2 cuc c6 thé duoc thay
thé bang mot mach tuwong dwong gom cd nguon dong Jed
& dién tro R, 4, trong do:
— Jt ngudn dong ngan mach gitra 2 cuc
— R,;: dién tro trén hai cuc khi triét ti€u cac nguén
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Mach

tuyén tinh

2 cuc

Norton (2)

Mach
tuyén tinh
A <+——

2 cuc triét th
ti€u nguodn

—

—e
Mach
tuyén tinh Y Jud
2 cuc

—e
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Norton (3)

VD1

e=16V;j=2A; R, =4C; R,=6C; R,
=2, R, =10Q; R =5 Q;
Tinh i, bang dinh ly Norton

Jq- nguoN dong ngan mach trén 2 cyc

al R: hel
2
R, @, Ro|] 14,
@e . Rﬁ c f.

Mach mot chiéu

al % be i
Rl Cﬁ_}' R3 RtD
7 . },Ei'c f'
e
-
' t
jz:f() chf Rr
—
lf
| |
+ —
(th Rt)qge .]td
i =2
R
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VD1

Norton (4)

e=16V;j=2A;R, =4Q; R, =6 R,

=2, R, =10Q; R =5 Q;
Tinh i, bang dinh ly Norton

l

Jq- nguoN dong ngan mach trén 2 cyc

(R + Ry + Ry)iy

Gia suj chay qua R,

-Rj=e

> (4+6+10)i, —4.2=16

—i, =12 A =j,

Mach mot chiéu
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VD1

Norton (5)

e=16V;j=2A; R, =4C; R,=6C; R,

=2, R, =10Q; R =5 Q;
Tinh i, bang dinh ly Norton

Jq- nguoN dong ngan mach trén 2 cyc

R,4: dién tro trén hai cuc khi
triét ti€u cac nguon

Mach mot chiéu

al % be i
Iy @j R, RtD
. nds
e
T L
j!cf() chf RI
|
lf
1 | .
(th +Rt)¢e _.]td
=2
R

104



o I

VD1 Norton (6)

e=16V;j=2A; R, =4C; R,=6C; R,
=2, R, =10Q; R =5 Q;
Tinh i, bang dinh ly Norton

Jq- nguoN dong ngan mach trén 2 cyc

R,4: dién tro trén hai cuc khi
triét ti€u cac nguon

Mach mot chiéu

=(R,+R,+R,)// R,

_ (R+ R, +R)R,
R +R,+R, + R,
(44+6+10)2

T 44641042

=1,82 Q
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TRUGNGBALHOC

| BACHKHOAJHAINOE
VD1 Norton (7) AR e
e=16Vij=2A; R =4Q; R,=6Q; R, @ R R[]
=2, R, =10Q; R =5 Q; o R, f
Tinh i, bang dinh 1y Norton o 1% .
Ju=12A ) 'rl .
Ry=1,820Q y—> Ja B Ry | | R,
L, L .
th Rt ¢e ]td ’ lf
I P S X ) S D Py 5
1,82 5 o R, R
i =Y 270 20,324 IR
R 5 ‘T R
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_ BACHKHOATHA{NO TN

Thevenin & Norton (1)
Mach Mach
tuyén tinh tuyén tinh

2 cuc 2 cuc
. %

R, ea =~ Rigju I
< > 37 C) R td
€ 1a L »
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Thevenin & Norton (2)

Viéc ap dung dinh 1y Thevenin hoac dinh 1y Norton go1
1a phuong phap mang mot ctra / mang 2 cuc

Cac mach dién dugc xay dung dua trén dinh 1y Thevenin
hodc dinh 1y Norton goi 1 so do (twong duong)
Thevenin hoic so do (twong duong) Norton

So d6 Norton ¢6 thé rat ra duoc tir so dd Thevenin &
ngugc lai
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TRUGNG nm

BACH KHOA{HAINO])
Cac dinh 1}’7 mach

 Nguyén 1y xép chong
e Pinh Iy Thevenin

* Dinh Iy Norton

* Truyén cong suat cuc dai
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Truyén cong suat cuc dai (1)

Mot s6 mach dién duoc thiét ké dé truyén cong suat toi tai

Vién thong: can truyén mot cong suat to1 da dén tai

Bai todn: tim thong soO cua tai (gia tri cua di€én tro) dé cong

Suat truyén dén tai dat cuc dai
Str dung so d6 Thevenin

€ i
t
R
R P
tf/
€ 12 f

Mach mot chiéu
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e
3 f T - e B s
i o - PETTET ¥ —
: *- -. . h.: : 1 B " KH A I
=1 3 -
K e L)
1leme . " e N = - — = — =~ — 1 - = ~ o PR —

Truyén cong suat cuc dai (2) ¢ i,
.2 N Rm‘
P =1 Rt e 2 Rt
. e - p = —4—| R ]
1, = td t (th-l—Rtj t €., f
R, +R > .
td t dpt O A
drR b
N dpt — o2 (th +Rt)2 _2Rt(th +Rt)
dr, (R, +R)*
_ 82 Rm’ +Rt _2Rt _ 82 Rz‘d _Rt — >
“T(Ry+R) (R, +R) ’ K,
— |R, =R,
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o m

Truyén cong suét cuc dai (3)

 CoOng suat cuc dai sé duoc truyén dén tai néu tai béng
dién tro tuvong duong Thevenin (nhin tir phia tai1)

th — Rz

* R,=R,,: goilahoa hop tai hodc phoi hop tai

-~
€1
t
Ry
Rt

ey |

il
Mach mot chiéu 112




A " X . T T
VDI Truyén cong suat cuc dai (4) [t [
e
e=16 ViR, =4 R, =60 R, =2 R, =10 Q; +—C— R
Tinh R, dé no6 nhan duoc cong suat 16n nhat R
T3 b7
R _ RIRZ + R3R4 J_‘Rl IRZ.Q
td ~ R;
R +R, R,+R, 1 1 - ?
4.6 2 10 R R 3
=4,07Q =i
4+6 2+10
—> R, =4,070) R =R,
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TRUGNGDAIHOC!

Mach mot chiéu

e (Cac dinh luat co ban

e Cac phuong phap phan tich

e Cac dinh 1y mach

» Phan tich mach dién bang may tinh

Mach mét chiéu 114



 BACH KHOAIHAING)

Phan tich mach dién béng may tinh

 Muc dich: tiét kiém thoi gian tinh toan

e S& tim hiéu:
— (G141 cac phép tinh phire tap (vi du phuong trinh ma tran)
— MO0 phong mach dién

* Phan mém: Matlab, OrCAD PSpice
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_ BACHKHOATHA{NO TN

Phuong trinh ma tran

3 1 7 67il] [5
2 0 9 —4i| [0
8 -8 5 7 |i| |12
0 2 4 9 |i| |4
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p g@n-_xﬂﬂﬂ HAINOIf

Mo phong mach dién (1)

 Bang mai lénh (Tutsim, Spice, ...)

» Bing giao dién do hoa (Pspice, Circuit maker, Matlab,
Workbench, ...)
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VD1 MO0 phong mach dién (2)

e,=16V;e,=9V;j=2A; R, =4 Q; b

R,=6Q; R, =2CQ; R, =10Q; R=5Q; N

Tinh cac dong dién trong mach 4
c

Schematicl

Mach mot chiéu 118
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