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CHUONG 02
PHUONG PHAP PHAN TiCH MACH BIEN MOT CHIEU

~ Trong chwong 2 tap trung khao sat lan Iwvot cac van dé lién quan
den phwong phap phan tich hay giai mach mét chieu:

+ Ap dung céc dinh luat Kirchhoff va cac bién ddi cta dinh luat
Kirchhoff dung giai mach: phwong trinh dién thé nat, phwong trinh
dong vong.

+ Mach twong dwong Thévénin va Norton.

+ Khao sat nguyén ly tuyén tinh va nguyén ly xép chong.

Trong subt qua trinh khao sat chung ta luén quan tam dén hai
dang doc lap va phu thudc cua tat ca ngudn dong va nguon ap.

2.1. PHWONG TRINH PIEN THE NUT — PHUONG TRINH NUT
+ Phuwong phap gidi mach dung phuwong trinh dién thé nut la
phwong phap giai mach dwa vao dinh luat Kirchhoff 1.
% Chung ta khao sat phwong phap nay tir trwdng hop don gian
dén trwdong hgp tong quat.

2.1.1. MACH BIEN CO NHANH CHUA BIEN TRO' VA NGUON DONG

+ Xét mach dién trong hinh 1.41; mach c6 4 nhanh, trong dé 2
nhanh chira nguon dong va 2 nhanh con lai chi chira cac phan t&
dién tro.

+ Trwoc tién chung ta chon mét trong hai nat a va b lam nat
chuén. Nut chuan qui wéc co dién thé v = 0V. Trong hinh 2.1 chon b
lam nut chuén va nut chuan dwoc ky hiéu nhw trong hinh 2.1.

i i"'{

Ri1
b

R 0
Nut chuan =

HiNH 2.1

+ Dién ap gilra hai nut a va b dwgc ky hiéu la v,, xac dinh:
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CHUONG 2: PHWONG PHAP PHAN TiCH MACH BIEN MOT CHIEU

+ Muc dich ctia phwong phap gidi mach 1a xac dinh dién thé tai
nat a ho&c dién ap v.,. Tai nit a, ta xay dwng phwong trinh can bang
dong theo dinh luat Kirchhoff 1. Tuy thuéc vao méi bai toan, hwéng
dong dién trén cac nhanh khao sat tai nat a co thé vao nut hay di ra
khéi nut khdo sat. Trong trwdng hop chua biét rd chinh xac hwéng
thwe sy clia dong dién trén cac nhanh, ching ta gia thiét dong dién
ti nut a d6 ra trén cac nhanh.

Thwc hién theo qui wéc nay, ching ta dé dang kiém soat cac
théng sb khi xay dwng phwong trinh can bang dong tai nut khdo sat.

+ V&i mach dién cho trong hinh 2.1, ta c6 két qua sau:

v
.V,
iy = R V,-Gy (2.2)
3
\Y
—_a _
a =5 = Vall (23)
4
Tainut a cacdong quan hé: iy =iy +i3 +i,.
\Y v
i o_i o _a a _
Hay: i, -1, = =%+ R - v,.G; +V,.G, (2.4)
3 4

bién thé v, tai nut a, hay dién ap va, xac dinh theo quan hé sau:

i, —i i, —Ii
=12 _ 172 2.5
a [1 1] G, + G, 23)
7_'_7
R, R,

2.1.2. MACH BIEN CO NHANH CHU’A BIEN TRO' VA NGUON AP

Xét m‘ach dién trong hinh 2.2 gém: 4 nhanh, trong do 2 nhanh
chtra nguon ap Yé 2 nhanh con lai chi chlra cac phan t&r dién tré.
Can chu y cac diém sau:

Trén mdi nhanh chira ngudn ap doc lap, ludn co phan tir dién
tré noi tiép v&i nguon ép

+ Tw nut a nhin vé cac nguon ap trén nhanh 1 va 2, ta c6 nhan

xét: nguon V,; ¢6 cwc + ndm gan nat a; con ngudn ap V, c6 dau —
namgannita .
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+ Khi chon b 1am ndt chudn, mubdn viét phwong trinh dinh luat
Kirchhoff 1 tai nat a, ta gia thiét tai nut a dong dd ra khai nut trén cac
nhanh.

—LOV

Niit chudn =

HiNH 2.2

4+ Dong dién qua mdi nhanh xac dinh nhw sau:

-V
i, = Yam (Va - V).G1 (2.6)
I:‘1
v, +V.
=22 (v, +V,) G, (2.7)
RZ
iy = ;—a =V,.G, (2.8)
3
v
iy = ﬁ =V,.G, (2.9)

Viét phwong trinh Kirchhoff 1 tai nat a: iy + i, + i3 +is = 0.

Hay: Va—V1+Va+V2+V_a+V_a
R, ' R, R, R,

=0 (2.10)

Hoac:

(Ve = Vo) Gy + (v +p) 6+ v, Gy +v,.Gy =0 (211)

T (2.10), gidi phwong trinh dé& xac dinh dién ap v, tai nat kho sat.
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CHUONG 2: PHWONG PHAP PHAN TiCH MACH BIEN MOT CHIEU

Vi DU 2.1: Cho mach dién trong
hinh 2.3, ap dung phuwong trinh 1A 50V
dién thé nuat tinh dong qua dién

;69 393

tré 8Q2.

GIAI:
Mach dién trong hinh 2.3 chi 4Q 10Q

Chl:l’a,2 nut; chon b lam nat chuén

va viet phwong trinh dién thé nuat - b

tai a. HINH 2.3

Gia st cac dong dién dé ra khdi nut a trén cac nhanh.
v Va -50 v

Taco: 2+ +-2_1=0
6 10 8
Rut gon: v_. 1+i+1 =541=6
216 10 8
120 a 47 47
Tom lai, dong dién qua dién tré 8Q dwoc xac dinh nhu sau:
_Va _ 720 _90
8Q 47.8 47

2.1.3. MACH DIEN NHIEU HON HAINUT

4 Trong muc nay, vé&i mach dién téng quat chung ta chi khao
sat cac trwong hop tai nat khdo sat cé nhanh chira nguon ap nai tiép
voi dién tré. Con treong hop trén nhanh chi chira duy nhat nguon ap
sé dwoc khao sat trong dé muc sau.

4+ Trinh ty dwoc ap dung dé xay dwng phuong trinh dién thé
nut, tién hanh theo cac buwéc nhw sau:

Bwéc 1: Xac dinh téng s nut chira trong mach dién; chon mét trong
cac nut hién cé 1am nat chuan (dién thé tai nat chuan 13 0V).

Bw&c 2: Tai mbi nut khéng phai 1a nat chuén can xay dung phwong
trinh dién thé nat. Khi viét phwong trinh nat, gia thiét tai nat khao sat
dong dién db ra tir nat trén cac nhanh. V&i mach dién cé n nat can
xay dwng (n-1) phwong trinh.

Bwéc 3: Giai hé phwong trinh nhiéu an s dé cé dwoc cac nghiém.
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Vi du 2.2: Cho mach hinh 2.4. Ap dung phuwong trinh dién thé nat xac
dinh dong dién qua dién tré 2Q.

Giai:

Bwéc 1: Mach dién ¢6 3 ndt; chon ¢ lam nut chuén. Nhw vay, chi can
thg’c hién hai phwong trinh dién the nut tai a va b. Goi v,; vy, la dién
thé tai cac nut a va b so véi nat chuan.

Bwéc 2: Viét cac phwong trinh nit tai a va b.
Phwong trinh dién thé nut tai a:

Trong hinh 2.5, chi can chu y dén cac dong dién tai nat a. Gia
str cac dong iy; i, va i dang tir a d6 ra trén cac nhanh; riéng nguén
dong dang hwéng vé nat a. Ap dung dinh luat Kirchhoff 1 tai nut a, ta
co: i-|+i2+i3 =1.

AR
\_ 14
a b b
—\\NV— - :
2Q : <
40 40 ' 40 LS
;49 4Q ; n:: 3:
< -
24v 8V posvey )
c :________::
L ov -i- oV
HiNH 2.4 HiNH 2.5

Phwong trinh can bang ap trén tirng nhanh héi tu vé nut a:
) . v, —24
Vq—Ve=Vq-0=v, =4l +24, suyra: I1=T

. H Va
Vg =4y, suyra: I, = 4

Va—V

2

Thay cac dong dién iy, iy, i3, €6 phwong trinh dién thé nut tai a
dworc viét nhw sau:

Vg —Vp = 2i3,suyra: iy =

+-4 4

4 4 2

V.-24 v V. -V
2 2_b_1 (2.12)
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Rt gon: v, - 2 7 (2.13)

Phwong trinh dién thé nut tai b:

Trén hinh 2.6 chi can quan tam dén cac dong dién tai nut b; gia
slr cac gdc‘;ng dién i4; is; i va ngudn dong dang tr b dé ra trén cac
nhanh. Ap dung dinh luat Kirchhoff 1 tai nat b, c6 quan hé:

i4+i5+i6+]=0

Phwong trinh can bang ap trén tirng nhanh ndi vé nat b nhw sau:

vb—vc=vb—0=vb=4.|5+8

. Vb - 8
Suy ra: 5 = 2
Vp = 4, av“_/\/\/\_
A 5 E i
Suyra: i, =—* v
4 's. 4Q v:'
s c"
V. -V, =2.i sy H
b a 6 .":_',. o4y E
v, =V s S
Suyra: ig = b a L ov
2 i -
HINH 2.6

T cac dong dién iy, is, is, Xac dinh dwoc phwong trinh dién thé
nut tai b:

v -8 Vv vV, —V
b +-b, b a,q_p (2.14)
4 2
Rut v Ya 1 (2.15)
ut gon: - = .
gc b~

~Tw (2.13) va (2.14) suy ra hé phwong trinh dung xac dinh dién
thé tai cac nut a va b:

vV, + [?J.vb =7
-1
[?}.Va + Vb =1
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Giéi hé phwong trinh, dwgc: v, =10V

Vv
Suyra: V, =1+—a=1+m=6V
2 2
Dong dién qua dién tré 2Q trén nhanh tir nut a dén nut b:
vV, -V —
j=Ya"% _10-6_5,
2 2

2.1.4. MACH BIEN CO NHANH CHi CHUI’A NGUON AP — SIEU NUT
Trong hinh 2.7, tai méi nat a va

b, ta c6 c4c dién thé v, va vy, khi T (Va-Ve) =
so sanh dién ap gitra méi nat nay i+ (Ri) =i+ (Vs) -
v&i nt chuén. Trén nhanh tir nut a ; R | Vs | b
dén nut b chira phan tir dién tré noi
tiep v&ai ngudn ap déc lap.
Tay thudéc vao huwéng dong - o =
dién xac dinh trén nhanh phuong =0V
trinh can bang ap gitra hai nut a va
b dwoc viét theo cac dang khac - (Vb-Va) +.
nhau va dwgec trinh bay nhw sau: - (Ri) + i+ (Vs) _
Hwéng dong dién tir a dén b: a c WE nvs ob
4 Luc nay gia st dién thé tai a + «—; — o+
dwong hon b. Va Vb
+ Dién ap gita 2 nitadénb TRy
la: (Va— Vp). - :
+ Phuong trinh can bang ap HINH 2.7
gitra hai nut a va b dugc viét:
(v, —vp) =Ri+V,
+ Dong dién iy, (tr a dén b) xac dinh theo quan hé:
(v, = vp) -V
. _UVa" " s
Ly = TR (2.16)

Hwéng dong dién tir b dén a:
+ Luc nay gia sir dién thé tai b dwong hon a.
4+ Dién ap gitra 2 nat b dén a 1a: (vp, — V).
+ Phuwong trinh can bang ap gitra hai nut b va a dwoc viét:

MACH DIEN

39



CHUONG 2: PHWONG PHAP PHAN TiCH MACH BIEN MOT CHIEU

(vp—v,) =Ri-V,

4 Dong dién iy, (tr b dén a) xac dinh theo quan hé:

(vb —va)+Vs

iba R

(2.17)

Trong trweong hop gitka hai nut chi chiva duy nhat ngudn ap doc
lap; chung ta khong thé ap dung cac quan hé (2.16) hay (2.17) dé

xac dinh dong qua nhanh khi xay
dwng phwong trinh dién thé nut.
Trong mach dién hinh 2.8; v&i
nhanh bc chi chira duy nhat nguén
ap déc lap v4, twong tw trén nhanh
ad ciing chi chira nguén ap déc lap
v4. Theo ly thuyet chung ta bao
quanh cac nguon nay lai bang cac
mat kin S; va S,, dong thdi theo
dinh luat Kirchhoff 1 tbng dai sb
dong dién qua mat kin phai bang
khéng.

Cac mat kin Sy; S, dwgcec goi la
siéu nut (super nodes).

HiNH 2.8

+ Trong mach hinh 2.8, chon nut d lam nuat chuan.
4 Siéu nat S; chira hai nut b va c (khéng phai la nat chuén).
% Siéu nut S, chra nut a va nat chuan d.

Trong trwong hop nay, khi thie hién phwong trinh nut dé giai
mach, ta can quan tam dén cac dic tinh cta siéu nut nhw sau:

+ Tai cac siéu nat khéng chira nat chuén, cé quan hé sau (xét

cho siéu nut S; trong hinh 2.8):

(2.18)

Trong do; vy,: dién ap gira nut b so v&i nat chuan d vira chon.
v.: dién ap gitra nut ¢ so vé&i nat chuan d vira chon.
4+ Tai cac siéu nut cé chiva nat chuén, cé quan hé sau (xét cho

siéu nut S, trong hinh 2.8):

va—vd=va—0=va=v

4 (2.19)

Trong do; v, : dién &p gitra nut a so véi nut chuan d vira chon.
vq: dién &p nat chuan d bang 0 V.
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4 Tai mdi siéu nat (khéng chira nit chuén) ta vé dong dién vao
va ra khoi siéu nut; st¢ dung dong dién nay dé xay dwng phuwong
trinh nut tai cac nut dang chira trong siéu nut.

V&i mach dién trong hinh 2.8, cac phwong trinh nut dwoc xay
dwng nhu sau:

%+ Tai siéu nut Sy, vé dong dién i, trén nhanh bc, hwéng dong
dién ix chon tuy y; vao tai b va ra khai nut c.

+ Tai siéu nut S, siéu nut co chira nat chuén va nat a. Co quan
hé (2.17) va khdng can vé dong dién trén siéu nat nay; va khdong can
xay dwng phwong trinh nut tai nat a.

+ VOi mach dién trong hinh 2.8 c6 4 nut; sb6 lvong phuong
trinh nut can xay dwng la 3; nhung mach chira siéu nut S,, nén dién
thé tai nut a da biet. Nhw vay tong so phwong trinh dién thé nat chi
can xay dwng la 2 (tai nit b va nut ¢ ).

+ Phwong trinh nut tai b:

Vo= Va Yy V3

R

Vv
+ ~i,=0 (2.20)
1 I:{3 X

Vi v, = vy (tai siéu nat S,) ta viét lai quan hé (2.20) nhw sau:

vV, =V vV, -V
b_4,b 3.4 =0 (2.21)
R, Rs
(Ve—va)-Vy v,
4+ Phuwong trinh nat tai c: +-L4i =0
R, R, *
V. —-V,|-V Vv
Hay: ( c 4) 2+-C4i =0 (2.22)
R, R,
T (2.20), (2.21) va (2.22), ta cé hé phwong trinh sau:
(Vb_V4+Vb_V3_i _0
X
R, Rs
V.-V, |-V, v
4 (° 4) 2+—"+ix=0
R, R,
Vb~ Ve =Yy
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~ V6i cac quan hé (2.20) va (2.21) thwc hién phép khir an sb iy
bang cach cdng vé theo vé; suy ra hé thong hai phwong trinh v&i hai
An v, va v, nhu sau:
Vo —Va Vb~ V3 +(Vc—V4)—V2 +Ye _p
R, R R, R,

Vb_VC=V]

Giai hé phwong trinh trén dé co dién thé tai nit b va c. Tém lai,
v@i mach dién chlra cac siéu nut; tong s6 phwong trinh dién thé nut
can xay dwng théa quan hé:

Tong s6 phwong trinh = (S6 nat trong mach) — [1 + (Téng s6 siéu
nut c6 chira nat chuan)].

Vi du 2.3: Cho mach dién trong
hinh 2.9; ap dung phwong trinh
dién thé nut xac dinh dién ap
trén dién tré 5KQ.

Giai:

Trwdc tién chung ta quan
sat mach dién va rut ra nhan xét
nhw sau:

+ Mach gé 3 nut; chon nut b
lam nut chuan dién ap tai nat v,
chinh la dién ap can tim (theo
yéu cau dau bai).

+ Mach cé siéu lwdi chira
nat chuan d va c, tai nut c ta cé HiNH 2.9
ve=10V.

+ Tbng sb phwong trinh can xay dwng la: 3-(1+1) = 1.
Phwong trinh nat viét tai a:
v, v, ,-10

242 +7+5i =0 2.23
5 2 b (2.23)

Vi mach chira ngudn dong phu thudc ta can xac dinh thém mot
phwong trinh sau, ta cé:
- 10-v,

b 2

(2.24)
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T (2.23) va (2.24) thu gon ta co:

v, v,-10

5

+7+5.(10_va)=0
2

Giai phwong trinh ta c6 két qua sau:

1 1 5
V. —+—-——
5 2 2

9
Hay: = =27
ay v, [5j

Tém lai v, = 15V

Vi du 2.4: Cho mach dién trong
hinh 2.10; xac dinh gia tri dién
tré R dé cong suét tiéu thu trén
R dat gia tri cwc dai.

Giai:

Trwde tién chung ta quan
sat mach dién va rut ra cac
nhan xét sau:

+ Mach dién chtra 5 nut.
4 Chon nut e lam nuat chuan.

)—5+7+25=0

Sea 5 Ti 3Se
S et

I
T 50 $1a)

a m1A b
N ]

3V 3Q™> V1

HiNH 2.10

+ Mach chwra 2 siéu nut: siéu nut Sq chira 2 nut ac va ngudn ap
doc lap 3V; siéu nut S, chira 2 nut cd va nguon ap phu thudc dong is;

xem hinh 2.11.

3Q>S V1

T s0 Al

e

HiNH 2.11

Ta co:

v,-v =3V (2.25)
Va:

vV,—V,_ =6i, (2.26)

Cac siéu nut khdong chira nut
chuén.

+« Mach con chira thém 2
ngudn dong; mot ngudn dong
doc 1ap 1A va mot ngudn dong
phu thuéc ap v;.
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e \1A b 4 Tbng sb phwong trinh can

R4 _ xay dwng trwdc tién la 4
l 3vi phwong trinh. Chon dong dién iy

3Q> v va i, qua cac siéu nat dé xay

dwng cac phuong trinh nat, xem
hinh 2.12.
I 4 Cac quan hé khac tim dwoc
60 Y (] theo cac diéu kién cua cac
2

ngudn phu thudc:

e
HiNH 2.12
Y
j=—2 (2.27)
6
V,=V, -V, (2.28)

T quan hé (2.26) va (2.27) ching ta c6 két qua sau:
Vo—V.+Vvy=0 (2.29)

T quan hé (2.25) va (2.29) ching ta c6 két qua sau:
v,=-3V (2.30)

Tém lai, ching ta chi can viét 3 phwong trinh nat tai a, b va c:
Phuwong trinh nut tai a:
vV, .
Yo i= (2.31)
Phwong trinh nat tai b:
Vo —Va Vb

3 +?+ 1=0
Hay: 143 __3 (2.32)
y: v,.| 1+ R V,=— .
Phuwong trinh nut tai c:
\" . .
?"— i,—i,=0 (2.33)

4 Thu gon hé thdng phwong trinh vira xay dung, phéi hop (2.30),
(2.32) chung ta c6 quan hé sau:
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vb.[1+%)-(-3)=-3

-6 _ —6R
( 3)_R+3
1+ —

R

4 CoOng suat tiéu thu trén dién tré R xac dinh theo quan hé:

Suy ra: vV, =

(2.34)

_vi  36R

_Yo_ 36R (2.35)
R (R+3)

4 P 1a ham theo bién s6 R ({rng v&i moi gia tri R > 0); dao ham
ctia P theo R dwoc xac dinh nhw sau:

dP B 36(3 - R)
dR (R+3)
Ta c6 bang xét dau cho dao ham nhw sau:
R -0 -3 0 3 +00
dap e |,
dR } 0 }
P O / Pmax\ 0+

Tém lai, cong suat P dat cuc dai khi R = 3 Q; luc d6 céng suét
tieu thu trén dién tré R co gia tri la:
_v_ﬁ_ 36R 363
R (R+3)" (3+3)
Chu y: Vi mach dién cho trong vi du 2.4, néu mudn giai tiép dé xac
dinh dién thé tai cac nut khac, tai luc nay ta c6 cac quan hé sau:

-6R | |
Vb=R+3 va vy =-3V
vV, .
—2+i, =
6
——i,—i,=0
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Vi hai phwong trinh con lai; ta ¢6 4 an s6, nhw vay can tim thém
2 phwong trinh khac co chl}a,céc’én sO trén. Ta chon lai quan hé
(2.25) va tim quan hé cé chira an so iy ttr mach dién.
Phwong trinh nat tai d:

3 2 2
Suy ra:
. 1 1 _(Vd_vb) 236
i, =(Vg—V,). 2737 e (2.36)
Tom lai, ta co:
('Va )
240 =1 (2.31)
6 X
v, . .
E" -l -1, = 0 (2.33)
<
(% ~v,)
. d b
|y=T (2.36)
Vv,-v,=3 (2.25)

Tw (2.31), (2.33) ta co:
vV, +V, =6.(1+iy) (2.37)
T (2.25) va (2.37) suy ra:
2v, =6.(1+1,)+3

Hay: v, =3i, +% (2.38)
Vi: |y=(v°‘_vb)= R +1= 3-R (2.39)
6 R+3 2 2(R+3)
Ta Cé: Va=3 ﬁ g:M
2(R+3) 2 (R+3)
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om e |y — 3(R*6)
om lai: a_—(R+3)

Suy ra dién thé tai nat ¢ dwoc xac dinh tir (2.40) va (2.25)

v,=v,-3=2(R+6) 3_3[RJr6 1}:( 9 )

(2.40)

¢ e (R+3) R+3 R+3
Nhw vay: v —( L4 (2.41)
Y- c (R+3 '

2.2. PHPONG TRINH DONG MAT LUG'l - PHUONG TRINH DONG

VONG

Trong ndi dung sau day chung ta chi xét cac mach phang, d6 1a
nhirng mach cé thé vé trén mot méat phadng ma khéng cé bét civr phan
tlr hodc day néi nao cét nhau. Mach dién sé chia mat phang thanh
nhiéu mién phan biét nhw cac 6 clra sé. Bién gi6i clia cac 6 clra sb
nay dwoc goi la mat luéi.

Phwong phap dong mét lwdi 1a phwong phap gidi mach ap dung
dinh luat Kirchhoff 2 xay dwng phwong trinh can bang ap doc theo
mat lwéi. Phwong thire xay dwng phwong phap dong mat lwéi tuan
tw tlr cdc mach don gidn dén phirc tap dan.

2.2.1. MACH CO HAI MAT LU'O1 CHIPA NGUON AP VA DIEN TRO'

Xét mach dién trong hinh 1.13, ta can chi y cac diém sau khi viét
phwong trinh dong mat lwoi:

& Trong mbi mét~lu«’7i', ta tw chon tuy y dong dién va huwdéng
dong dién tuy y trén moi mat lwoi.

R1 R2

V1 V2
i RsY Rs [ i2

HiNH 1.13 HiNH 1.14

+ Chu y phan t& trén nhanh bién cta hai mét lwdi. Chang ta
xem nhw phan t& nay chiu dnh hwéng cta cac dong dién trong méi
mat lwdi. Mot cach khac co thé tdch mach hai mét lwdi thanh hai mat
lwédi don theo hinh 1.14.

Goi iy va i, la dong qua mdi mat lwdi. Khi tdch mach thanh hai
mat lwéi doc 1ap, dong dién iy qua tat ca cac phan tlr trong mét lwdi 1
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va dong dién i, qua bat cv phan t& trong mét lwai 2. Khi két hop lai
hai mat lwéi thanh mach ban dau, dong dién qua phan t& R; (phan to
bién cta hai méat lwdi) gdbm hai thanh phan di qua 1a is va i,. Do chiéu
clia iy va i ngwgc nhau nén dong dién qua R; la hiéu cua hai thanh
phan (i — i,) hodc (i, — iy).

Khao sat hay giai mach ding phwong phap dong mat ludi la xay
dwng hé phwong trinh dé xac dinh cac dong mat lwi iy va is.

Trong mét sb tai liéu, con co khai niém dong nhanh khi thye hién
giai mach theo phwong phap dong mat lwéi, xem hinh 1.15.

Dong I4; I> va I3 la cac dong dién
qua tirng nhanh trong mach dién
duwoc goi la dong nhanh; cac gia tri
nay quan hé véi dong mét lwéi theo
quan hé sau (phu thuéc hwéng chon
cho dong mét lwdi va dong nhanh):

HiNH 1.15

=iy =i I3=i1-1i
Trinh tw xay dwng phwong trinh dong mat lwéi

+VR1= (R1.I )_ -|YR2= (R2.12)

HiNH 1.16

Khi xay dwng hé phwong trinh dong mat lwéi ta can tién hanh
theo cac bwdc nhu sau:

Bworc 1: Xac dinh tong s6 mat ludi chiva trong mach. Chon dong mat
Iwdi cho moi mat lwéi, hwdng dong dién qua tirng mat lwéi tay y.
Toéng s6 phwong trinh dong mat lwéi can xay dwng = Téng s6
mat lwéi.

Bwée 2: Xac dinh dong nhanh theo dong mat lwdi. Suy ra dién ap
trén moi phan t» dién tré tuy theo dong nhanh da chon, can cha y
dau + va dau - cua dién ap.

Bwéc 3: Xay dwng phuong trinh can bang ap (theo dinh luat
Kirchhoff 2) cho ttrng mat lwoi.
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Bwé&c 4: Giai hé phwong trinh tuyén tinh dé tim cac dong mét luai.

V&i mach dién trong hinh 1.13 khi xay dwng cac phwong trinh
dong mat lwdi can chu y cac dién ap trén tirng phan tr trong mach
dién, xem hinh 1.16.

Dién ap trén cac dién trd:
Vpe = R1.I1 = R1.|1

Vpp = Rz.l2 = Rz.l2

Vas = Ryly = R3.(i1 - i2)

4 Phuong trinh can béng ap (viét theo dinh luat Kirchhoff 2) cho
mat lw&i 1:

V1 =VR1  VR3
Hay: Rydy + Ry (iy —iy) = v, (2.38)

4 Phuong trinh can bang ap (viét theo dinh luat Kirchhoff 2) cho
mat lwéi 2:

VRs = VR2 t V2
Hay: Ry-(iy —ip) = Ryiy + v,
Suy ra: —Ryiy + (Ry + Ry )y =V, (2.39)

T cac quan hé (2.38) va (2.39) suy ra hé phuwong trinh sau:

(Ry +Ry )iy =Ry = v,

—Ryiy + (Ry + Ry )y =V,

Hé phwong trinh trén dwoc viét lai theo dang chinh tac nhw sau:
R,.i, —R...i (2.40)

y 12:12 = Vg
R,y + Ry, =V, (2.41)

1171

Trong dé:
4 Ry = Ry + Ry 1a hé s6 cla iy trong (2.40): tong cac dién tro
trong mat lwéi 1.

4+ Ry = R; + R; 1a hé s6 cla i, trong (2.41): tbng cac dién tro
trong mat lwéi 2.
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+ Ri2= Ry = Rs1a hé s6 clia (-iy) trong (2.40) va hé s6 cla (-ip)
trong (2.41): tbng tat ca cac dién tré chung (phan ti bién) ctia mat
lwdi 1 va mat lwoi 2.

+ V1 = vy la tdng dién ap trong mat lwdi 1 theo hudng iy; do cac
nguon ap tao ra.

+ Vg, = - vy: |a tong dién ap trong mat Iwodi 2 theo hudng ip; do
cac nguon ap tao ra.

Vidu 2.5:

Cho mach dién theo hinh 2.17; &p dung phuwong trinh dong mét
lwdi tinh cong suét‘tiéu thu trén dién tré 20 Q. Tinh lai bai toan khi
hoan vi hai dau nguon ap V..

Giai:

Chon cac dong mat Iugi
iy va i; nhw trong hinh vé. A'p
dung phuong phap viet
phuwong trinh dong mat lwoi <+

Iy R =4Q R, =10Q I,

nhw vira trinh bay theo céac
quan hé (2.40) va (2.41); ta
c6 hé phuwong trinh sau:

Ripdy —Rypdy = Ry =20

Vst
_ HINH 2.17
—Ryrdy +Rppidy =V

Trong d6, Ryq: tdng cac dién tré trong mat lwéi 1 (cd dong mét
lwdi iy di qua).

R11=R1+R3+R4=4+20+1=25£2

Va Ry: tbng cac dién tré trong mat lwdi 2 (c6 dong mét lwdi i, di
qua).
R22 =R2+R3+R5 =10+20+2=32Q

Ri2 = Ry: hé 36 cla (-i1) va (-iz)

Dién ap v, 1a téng dién ap trong luéi 1 do cac ngudn ap tao ra;
Vs1 = vy = 40V (theo chiéu dong dién iy qua nguon v, thi nguon 2
dang phat nang lwvong).
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Dién ap v, 1a tdng dién ap trong lwdi 2 do cac ngudn ap tao ra;
Vs2 = — Vo = — 64V (theo chiéu dong dién i, qua nguon V, thi ngudn v,
dang thu nang luvgng).

Toém lai:
25.i1 - 2().i2 =40
—2().i1 + 32.i2 =—-64

Giai hé phwong trinh duoc két qua: i,=0Avai, =-2A
Suy ra dong nhanh qua dién tré R; = 20Q2 la:
ly =i, —i, =0-(-2)=2A

Hwong dong dién qua dién tré R, dlng theo hwdng dong nhanh
I, dang vé trong mach dién. Cong suat tiéu thu trén dién tré R; la:

2 2
P =R,.12 = 20.2% = 800W

Vi du 2.6: Lam lai bai toan trong vi du 2.5 khi hoan vi 2 dau cla
ngudn ap V..
Giai:

Khi hoan vi hai dau
nguén v,; mach dién co
dang nhu trong hinh 2.18.
Ap dung phuwong phap
xay dwng phuwong trinh
dong mat lwdi vira trinh
bay & trén, ta c6 hé
phwong trinh sau:

25.i, —20.i, = 40 R, =10 Ry =20
HINH 2.18
—20.i, + 32.i, = 64
Giai hé phwong trinh c6 két qua:
i,=64A va i,=6A
Suy ra dong nhanh qua dién tr& R; = 20Q la:
l, =i, —i, = 6,4-6=04A

Hwéng dong dién qua dién tré Rs; dung theo hwdng dong nhanh
I3 dang vé trong mach dién. Cong suat tiéu thu trén dién tré R; la:
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P=R,12=20.(0,4) =32W

2.2.2. MACH N MAT LU'O1 CHUPA NGUON AP VA BIEN TRO

Xét  trwdong
hop téng quat
mach dién cha n
mat lwdi, xem
hinh 2.19. Trong
cac mat lwdi chi
chra nguén ap va
dién tré, khi giai
mach mudn xay
dwng hé phuwong
trinh  dong mét
lwdi, ta can tién
hanh tuan ty theo
cac budc sau:

HiNH 2.19

Buwoc 1: Xac dinh s6 mat lwoi va danh s6 thy tw cac mat woi tir 1
den n.

Buwéc 2 Goi: iy; ip; i3; Ig; ... iy la cac dong dién mat lwoi chay doc theo
cac mat lwoi 1, 2, 3, ... n. Qéc dong dién nay dwoc chon theo cung
hwéng la chiéu kim dong do. Qui wéc mat lwdi thir k c6 dong mat
lw&i la iy.

Bwoc 3: Viét hé phwong trinh tuyén tinh ¢6 n &n s6: i; iz; s ... in theo
dang chinh tac.

(" Rypdy = Rypy = Rygdy = oo =Ry i = Ve,
—Ry g + Rypy —Roaiiy —oo =Ry =V,
< —Rypdy = Rgpidy + Rygiiy —... =Ry i =V, (2.42)
_~ Ryglq = Rpgdp = Rogedg — .o + Ry = v,
Trong dé:
+ Ry Itu’égigigién tré trong Iwdi thir k (hé so cia dong dién mat

+ Ry tdng dién tré chung clia mét lwdi k va mat lwdi j (1a hé sé
ctuia dong dién — ij).

+ Ry = Ry;: tng dién tré chung ctia mat Iwdi j va mat lwoi k (1a
hé so clia dong dién —iy).
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+ Vg tbng dai sb cla cac dién ap trong mét lwéi k theo hwéng
cla iy.
Céc gia tri k la s6 nguyén dwong tr 1 dénn (k=1,2, 3 ... n).

Bwoc 4: Giai hé phwong trinh (2.42) tim cac an sb dong dién trong
cac mat ludi.

Bwée 5: T cac gia tri dong mat ludi, ta suy ra dong nhanh va cac
thdéng so khac clia mach dién theo yéu cau bai toan.

Vidu 2.7:

Cho mach dién nhw hinh 2.20; ap dung phwong trinh dong mat
lwdi xac dinh cdng suét tiéu thu trén dién tré R . Suy ra gia tri R dé
cong suét dat gia tri cwc dai.

Giai:

Buwéc 1 va bwdc 2: Mach dién
trong hinh 2.20 ¢6 3 mét lwéi; s
tht tw cac mét lwdi danh sb theo
dong mat lwéi. Cac dong mat
lwdi iy; i va iz v& cung hwéng
theo chiéu kim déng hé.

Bw&c 3: Xac dinh cac hé sé clha
hé thdng phuwong trinh. Bai toan
c6 3 &n sb chung ta co tat ca 9
hé sb sau day:

HiNH 2.20

+ Ry: tbng dién tré trong mat luéi 1
R, =4+4+4=12Q

+ R,,: tbng dién tré trong mét luéi 2
R,,=4+4=8Q
+ Rj3: téng dién tré trong mét lwéi 3
R;; =4+4+R=(8+R)Q
4+ Rqp: tong dién trd tai nhanh bién ciia mat lwgi 1 va mat luwdi 2
R,q: tdng dién trd tai nhanh bién clia mét lwdi 2 va mat lwéi 1
R21 = R1z =4Q
+ Ry3: tong dién trd tai nhanh bién clia mat lwdi 1 va mat lwoi 3
Raq: tdng dién trd tai nhanh bién clia mét lwdi 3 va mat lwéi 1
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R;,=R,;; =4Q
4 Ro: tong dién trd tai nhanh bién clia mat lwoi 2 va mat lwdi 3
+ Rj,: tong dién tré tai nhanh bién ctia mat lwéi 3 va mat lwdi 2
R;, =R,; =4Q
4 v: tong dién ap clia cac ngudn trong mat ludi 1, xét theo
hwéng dong dién mat lwai is:
v, =+V

s1 X
(vi ngudn phu thudc Vi dang & trang thai phat nang lwong khi xét
theo hwédng dong mat Iwai i)
4 vep: tong dién ap cla cac ngudn trong mat Iudi 2, xét theo
hwdng dong dién mat lwai i,:
v, =+100 V-20V = +80V

(vi nguén phu thudc 100V dang ¢ trang thai phat nang lwgng khi
xét theo hwéng dong mat lwdi i,)

+ v3: tong dién ap cla cac ngudn trong mat Iudi 3, xét theo
hwdng dong dién mat lwai is:
v, =420V
(vi ngudn phu thudéc 20V dang & trang thai phat nang lwong khi xét

theo hwéng dong mét lui is)
Hé théng phwong trinh chinh téc ciia mach dién cé dang sau:
R11'i1 - R12'i2 - R13'i3 = Vg
—R,i, + Ry, i, =Ry, = v, (2.43)
—R,i, =Ry, + Ry, =V,
Suy ra:
12i,-4.i,-4.i,=V,
—4.i,+8.i,— 4., =80 (2.44)
—4.i, - 4., + (8 + R).i3 =20
Vé&i mach dién dang c6 ngudn ap phu thudc cé gia tri V, chinh la

dién ap trén phan t&r 4Q trén nhanh bién ctia mat lwgi 2 va 3. Theo
dau cla dién ap V, da cho taco :
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V. = 4., -i,) (2.45)
Thé gia tri (2.45) vao (2.44) ta c6 hé théng phwong trinh sau:

12, - 4., - 4., = 4.(i2 — i3)
—4., +8.i,—4.i, =80
—4.i,—-4., + (8 + R).i3 =20
Toém lai:
12.i,-8.i,=0
—4.i,+8.i,-4., =80
—4.i, 4., + (8 + R) i, =20
Don gian hé théng phwong trinh trén ching ta co két qua sau:
3., -2i,=0
—i, +2.0, —i, =20 (2.46)
~4.,— 4., +(8+R).i, =20
. Mubn xac dinh cdng suét tiéu thu trén dién tré R, chiang ta chi
can xac dinh dong nhanh qua R. Tr mach dién da cho dong nhanh
qua R chinh la dong mat lwéi is. Ta co:
3 2 0
-1 2 20
-4 -4 20 A

LT3 2 0 | B

-1 2 -1
-4 -4 (8+ R)
Trong doé:
3 -2 0 3 -2 0
A=|-1 2 20/=480 B=|-1 2 -1 =4.(R+3)
-4 -4 20 -4 -4 (8 + R)
. . . A 480 120
Tom lai: Iy =—= =
B 4.(R+3) R+3
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Co6ng suét cung cap trén dién tré R 13 :

2 2
P=R.i§ =R.( 120 ) _ 120 .R2
R+3)  (R+3)
223. PH’U’O’NQ TRINH DONG MAT LU'O1 CHU’A NGUON DONG - SIEU
MAT LUO1

Khi mach dién co chlra nguon dong, sb6 phwong trinh dong mat
lwdi cAn xay dwng sé gidm theo sb lwong ngudn dong dang c6 trong
mach. Trong trwéng hop nay, dong mat lwdi cé quan hé véi cac
nguén dong trén cac nhanh.

Trong hinh 2.21 mach dién cé ba mét lwéi, véi cach chon dong
mat lwdi trong hinh vé, ta cé cac quan hé sau:

i1 = —ig1 (2.47)
i3 —ip = ig2 (2.48)
L \io
N . )
L i ‘_) ) L R1 . Rz )
R1 R2 i ‘
¢ SIEU MAT LUUI
HlNH 2.21 HINH 2.22

+ V0i cac quan hé (2.47) va (2.48) dwoc hai phwong trinh chira
3 4n sb dong mat lwdi, chi can xac dinh thém phwong trinh thir ba dé
giai dwoc hé phwong trinh tim ra cac nghiém sb.
£ Bay gio, ta xét thém mot khai niém vé siéu mat lwdi. Twéng
twong cac ngudn dong trong mach khao sat dwoc hdy, i = 0 (mach
dién h& tai cac vi tri nguén dong); mach dién trong hinh 2.21 dwoc vé
lai trong hinh 2.22. Bay gi® mach dién chi twong rng véi vong (V, Ry,
Rz, Rs, Ry).
Trong trwdng hop nay vong hién cé dwoc goi 1a siéu mat lwdi.
Ap dung dinh luat Kirchhoff 2 viét phwong trinh can bang ap
trong siéu mat lwéi, dwoc phwong trinh thi ba chira cac an sé dong
mat ludi.
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Chu y: Mudn viét phwong trinh can bang ap trén siéu mat lwoi, mac
du twdng twong cac nguon dong dwgc hay; nhwng van phai duy tri
dong mat lwéi da chon khi xay dwng phwong trinh.

Taco: V=R (i, —i)+Ry (i3 —iy) + Rydy + Ryl
Hay:  —(Ry+R, ).y +(Ry+R,)dy +(Ry +Ry) iy =V
Tom lai, ta cd hé phwong trinh dung giai mach nhw sau:
—(Ry + Ry )iy + (Ry + Ry )ig + (Ry +R3 )iz = V
i'| = —ig]
i3 —iy =gy
Vidu 2.8:

Cho mach dién trong hinh
2.23, ap dung phuong trinh
dong mat Iwdi tinh dong | va
ap V.

Giai:

E)é,u tién chon dong qua
cac mat lwdi cung chiéu kim HiNH 2.23
dong ho, xem hinh 2.23. '

~ Dong mat Iwéi iy co gia tri bang ngudn dong 3A. Nhw vay, chi can
viét cac phuwong trinh dong mat lwéi cho cac lwdi chira dong i» va s,
ta c6 cac quan hé sau:

~(7).iy + (7 +8).i, — (8).i,
~(0).iy — (8).i, + (8 +4+13).i; =10

=38

+ Thay gia tri i; = 3 A vao cac quan hé trén va rut gon dé cé hé
phwong trinh sau:

15., — 8.i, = 59
~8.i, +25.i; = 10

Giai hé phwong trinh duwoc cac két qua sau: i, =5Avai; = 2A

Dong dién | can tim chinh la dong mét lwdi iy, suy ra: | = 5A
Ap V can tim dwoc xac dinh theo quan hé sau:

V=13.i,=13.2=26V
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Vidu 2.9:

Cho mach dién trong hinh 2.24; 4p dung phwong trinh dong mat
lwdi xac dinh céng suét tiéu thu trén dién tré R. Suy ra gia tri R dé
cong suét dat gia tri cwc dai.

a 1A b
Giai: @

Trwdc tién, quan sat mach -
dién va rat ra cac nhan xét
sau:

+ Mach dién c6 4 mét
lw&i.

+ Trong mach cha 2
ngudn dong trong d6 c6 mot 2[A]
nguon dong doc lap va mot
ngudn phu thudc. Trong qua

tri‘nh tu’(’):ng’ twong hL,J’y nguén HiNH 2.24
dong, chi hiy dwoc cac ngudn
dong déc lap. ] /1A

+ Chon cac dong mat NG
lwdi trinh bay trong hinh 2.25, ] - fl
ta c6 cac quan hé dau tién I2
nhw sau: W ei,[v] 39 \: ia
. é i << éR
I, = -1 (2.49) 60 ~
..V, 3, i ‘ is ;

2 2 - 2 -

5.i,—-2i,=3 (2.50) HINH 2.25

+ Chung ta chi can xay
dwng hai phwong trinh dong
mat lwdi khac tiv hai mat |woi
trong mach. Ttr mat lwéi thr 1,
ta co:
6.(i,—i,)+6i,=3
Thu gon ta cé:

4i, - 2i, =1 (2.51)

HiNH 2.26

Phwong trinh cudi cung dwoc xac dinh tir siéu mat lwgi chtra R,
xem hinh 2.26
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6., +3—6.i, +3(i, —i,) +Ri, =0
Hay: (R+3), =3.i,-3 (2.52)

Tém lai, hé thdng 4 phuong trinh chira cac an sb dong mét lwai
nhw sau:

i,=—1
5.,-2i,=3 5.,-2i,=3 (2.53)
4i, -2i, =1 Hay: { 4i,—-2i, =1 (2.54)
(R+3).i,=3.i,-3 (R+3).i,=-6 (2.55)
T quan hé (2.55) suy ra dong i, la:

. -6

i, =

(R+3)

Cong suét tiéu thu trén R 1a:

P=R.i = _36R 5

(R+3)

2.3. MACH TUONG DUONG THEVENIN VA NORTON
2.3.1. MACH CON TUONG DU'ONG — MACH 1 CUA

+ Khi phan tich mach dién, phwong phap don
gian nhat la thu gon hay don gian mach. Day la
phuong phap thay thé moét phan cua mach thanh
mach con don gian hon, it phan t&¢ hon nhuwng
khéng lam thay dbi bat ctr dong va ap trong phan
mach con lai.

4+ Mach con c6 thé gébm mét hoac nhiéu phan
tcr ndi v&i nhau. Néu mach con chi cé hai dau duwoc
goi la mach mét ctra, dwoge ky hiéu nhw hinh 2.27.

Trong d6, goi v 1a ap dau ra va i la dong dau ra. Phan mach ky
hiéu bang hinh chi¥ nhat c6 thé chira mot hay nhiéu phan te.

,Quan hé qgilra cécl dai lwong trén dau ra: v, i dwoc goi la dac
tuyén v —i hay dac tuyén volt-ampére (v = f(i)) cia mach mét ctra.

+ Hai mach mét ctra duoc goi la twong dwong khi chung co6
cung luat dau ra.

4+ Trong qua trinh phan tich mach, ta co thé thay thé mach mot
ctra bang mét mach mét clra twong dwong ma khong lam thay doi
bat ky dong, ap nao bén ngoai mach mét clra.

HiNH 2.27
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2.3.2. MACH TWONG DUONG THEVENIN VA NORTON
DPinh nghia:

+ Mach Thévénin la
mach gom mot nguon ap vr
ghép ndi tiep voi mét dién
tréd Ry, xem hinh 2.28.

+ Mach Norton goém
nguon dong iy ghép song

song vo&i dién trd Ry, xem R .
hinh 2.29. HINH 2.28 HINH 2.29

Luat dau ra cia mach Thévénin:

T mach dién hinh 2.28, ap dung dinh luat Kirchhoff 2 dé viét
phwong trinh dién ap, ta co:

Vi—v,-v=0 Hay: Vv =-v,+V;

Tom lai: V=-Rpi+v; (2.56)

Quan hé (2.56) xac dinh luat dau ra cho mach Thévénin. D6 thi
mo ta quan hé v theo | cé dang dwdng thang, hé s6 géc am (-Rr );
xem hinh 2.30.

He s6 goc (- R;)

HiNH 2.30 HINH 2.31

Luat dau ra ctia mach Norton:

T mach dién hinh 2.29, ap dung dinh luat Kirchhoff 1 dé viét
phwong trinh dong dién, ta co:

Iy =14 +1 Hay: Ij=-1 +1y

Theo dinh luat Ohm: v = Ry.is.

Tom lai: v =—Ryi+Ryiy (2.57)
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Quan hé (2.57) xac dinh luat dau ra cho mach Norton. D6 thi mé
ta quan hé v theo | c6 dang dwong thang, hé sd goc am (-Ry ), xem
hinh 2.31.

T cac quan hé (2.56) va (2.57) luat dau ra cla mach Thévenin
va Norton twong dwong nhau khi chung ta twong dong cac gia tri
sau:

R, =R
NTOT (2.58)

Tom lai, c6 thé thay thé mach mét cira Thévénin thanh mach
twong dwong Norton hoac ngwoc lai. Khi qui doi twong dwong, cac
thdng so trong cac mach phai bién doi thda quan hé (2.58).

Vi du 2.10:
Cho mach dién hinh 2.32, ap dung mach twong dwong Thévénin
hay Norton tim dong dién qua phan t& dién tré 8Q.

Giai: a
4+ Dau tien vé lai mach dién 1A 50V
twong dwong ctia mach dién hinh .
2.32, xem mach dién hinh 2.33. ; e 80;
+« T mach dién hinh 2.33; ap
dung mach twong dwong Thévénin 40 10Q
véi Norton, chuyén déi mach trong
hinh 2.33 sang mach twong dwong b
hinh 2.34. HiNH 2.32
aQ  emmeeeeeeeeeees F- T
A
;803 6Q 1A sov ;sg 6Q 1A <>5A
— 3
EN DO
@l Swa e TroNG 40
- ) DUONG - )
HINH 2.33 b ach THEVENIN HINH 2.34 Mach NORTON

4+ K& tiép bién déi mach trong hinh 2.34 sang mach twong
dwong hinh 2.35.

4 Trong mach hinh 2.35, thay thé cac dién tr& ghép song béng
dién tré twvong dwong, ta co:
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1 1 1 1 1 1 1 94
— = — 4t — = — = ——
Rq R, R, R, 10 8 6 240
240 120
Suy ra: R, —240 _120
wyra 1= 94 47

+« Mach twong duwong sau cung trinh bay trong hinh 2.36. Dong
| qua Ry la | = 6A. Suy ra, dién ap gilra hai nut ab la:

. 120 720
V.,,=R,i=——.6=—+-V
ab T 47 47
a a
-—
1A CD5A [ 1A CD
g S— “
Chuyén déi mach twong
4 dwong dung dién tré 40
twong dwong
HINH 2.35 b HINH 2.36 b

+ Tl két qua tim dwoc trd lai mach trong hinh 2.32, suy ra dong
dién qua dién tré 8Q:
- \LLb _ 720 90

_ L T 1914821915 A
8Q 47.8 47

2.3.3. PHUONG PHAP XAC PINH TRUC TIEP MACH THEVENIN HAY
NORTON TU’ MACH BIEN CHO TRUO'C

Vé&i mach dién cho trwde, dé xac

dinh truc tiép mach dién twong _'> a

dwong Thévénin hay Norton chung ta +

ap dung phwong phap sau: A Vv B
4+ Gia str mach dién duoc phan -

chia thanh hai mach con A va B ndi b

v&i nhau tai hai nut a va b, hinh 2.37.
+ Mubn tinh toan dong va ap )
trong B ma khong can quan tam den dong ap trong A; ta can chirng
minh: néu A chi chira dién tré va nguon déc Iap thi luat dau ra ctia né
c6 dang: Vv = f(i) = ai + B, v&i o va B 1a cac héng sb. Db thj ctia ham
nay trong hé toa dd i-v twong tw nhw da trinh bay trong hinh 2.30.

HINH 2.37

+ Néu dat a = —R; va B = v, thi A sé twong dwong voi dang
Thévenin, hinh 2.38.
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+ Dang Norton twong duwong véi A cé thé tim dwoc theo mot
trong hai phwong phap sau, xem hinh 2.39.

.- < 1
.

.................

a
+
\"
b

HiNH 2.38 HiNH 2.39

4+ Thuc hién phép bién dbi Thévenin — Norton.
+ Dung phuwong phap so sanh v =1(i)=ai+ B v&i cach dat

a=-Ry vai, =— .
N N o

Sau khi thay thé mach con A bang cac mach Thévénin hay
Norton, céng viéc giai mach sé don gian, nhe nhang hon.

V&i luat dau ra ctia mach con A trong hinh 1.69 c6 dang:

V=) =oi+p=-Rpi+v; (2.59)
D6 thi clia ham ra trinh bay trong hinh 1.61. Khi cho i = 0; suy ra:
v(0) = f(0) = +v; (2.60)

Két luan: Dién ap vt chinh la gia tri cia dién ap v trén hinh 2.38
khi i = 0; nghia la A bi h& mach tai a va b. Gia tri ctia v lic dé dwoc
goi la dién ap h& mach v,

L=V (2.61)

A Vo A

HiNH 2.40 HiNH 2.41

Gié tri v, dwoc tinh tlr so' d6 mach trong hinh 2.38, bang cach cat
dut cac day ndi A voi B tai cac nut a, b; réi tinh dién ap vy, xuat hién
tai cac nut a, b do cac ngudn bén trong A tao ra; xem hinh 2.40.

Bay gio ngan mach a va b; tic 1a cho v = 0. Quan hé (2.59)
dwoc viét lai nhw sau:
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V=f()=ai+B=—Rp.i+v =0 (2.62)

Trong d6 iy: 1a dong dién ngan mach chay tir a dén b trén hinh
2.39; sau khi da tach A khéi B r6i noi hai nuat a véi b bang day khéng
dién tré (dién tré vd cung bé), xem hinh 2.41. Tl (2.62) suy ra:

Rp=—"L=-2 (2.63)

Tong hop hai két qua trén, chiing ta dwoc phuong phap xac dinh
triee tiép dang Thévénin tr so d6 mach.

(0] m,ach con A, dién ap h& mach v, dwoc tinh tir hinh 2.38 va
dong ngan mach i, duwoc tinh tir hinh 2.39. Mach Thévénin twong
dwong cua A cé thé tim tir cac quan hé sau:

_ : _ ‘0
Vi =V, Va RT_

Dung cac két qua nay dé chuyén mach sang dang Norton. O
mach con A, dién ap h& mach v, dwgc tinh tir hinh 2.38 va dong
ngan mach i, dwoc tinh tr hinh 2.39. Mach Norton twong dwong cla
A c6 thé tim tlr cac quan hé sau:

. . Y,
iy =1, Va RN_—

Vi du 2.11:

Ap dung phuong phap tinh trwc tiép mach Thévénin giai lai bai
toan cho trong vi du 2.10.

(/ ——————— y @ rmmmm— % - .
| | +i=0
: IA: 50V 50V 50V
| ;69 | ag% egg 80;
: : Vab = Vo l in = iab
: 49: 10Q 100 100
2 : A ol A
N N b P ’ b HINH 2.42
Giai:

4+ DAau tién mach dién trong hinh 2.32 dugc Vvé lai thanh hai
mach con nhuw trong hinh 2.42. Sau d6 cat gtvt hai mach con tai a, b
roi xac dinh dién ap hé mach v, va dong ngan mach i, & hai cyc a,b.
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4+ Xac dinh dién ap mach hé v,

Khi dong dién trén ngd ra clia mach con A lai = 0 dién ap Vo
chinh la dién ap dat Ién dién tré R trong mach con A. Ap dung cau
8.50 _ & vV
10+8 9

phan ap ta c6 két qua sau: v, =

4+ Xac dinh dong ngan mach i,
Khi ndi tat ab, dién tré 8Q xem nhw nbi song song v&i dién trd
0Q; nhuw vay dién tré twong dwong cua hé thong la 0Q. Ap dung dinh
. . 50
luat Ohm ta c6 dong ngan mach la: i = T0° 5A
Ap dung cac quan hé (2.62) va (2.63) chung ta suy ra mach
Thévénin twong dwong voi mach con A cé cac thdng s6 nhw sau:

Vv =V =@V

n
I 5 9 b
Mach Thévénin tim dwoc cho HiNH 2.43
toan hé thong ghi nhan nhw trong
hinh 2.43.

V&i mach hinh 2.43, tiép tuc thwc hién bién ddi mach Thévénin
v&i cac mach con nhw sau, xem hinh 2.44.

4Q

HiNH244 b b b
Xac dinh mach twong dwong Thévénin lan the hai.
4+ Xac dinh dién ap mach hé vo

Khi dong dién trén ngd ra cua mach con A la i = 0; dién ap v,
chinh la dién ap dat Ién dién tré 6 Q trong mach con A.
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20) g
9 600

Ap dung cau phan ap dwoc két qua: v, = 20 =47 V
9

Khi ndi tat ab, dién tré 6Q xem nhw ndi song song v&i dién trd
0Q; nhuw vay dién tré twong dwong clia hé thong la 0Q .

200
e o 2 , 9
Dung dinh luat Ohm tinh dong ngan mach: i =~—~*=5A

16

4 Xac dinh dong ngan mach i,.

Ap dung cac quan hé (2.61) va (2.63)

suy ra mach Thévénin twong dwong a i AN
mach con A c6 cac thdong sb nhw sau: 120
1A — |
600 ( 47 J ¥
o= O
47 600)
%)
=) :
v
RT _ o _ _ 120 o b
I 5 47 HINH 2.45

Mach twong dwong cla toan hé théng sau khi bién ddi theo
Thévénin 1an th hai dwoc bay trinh & hinh 2.45. Trong hinh 2.45;
dong dién i dang vé trong mach cé gia tri déi véi nguébn dong dang
chira trong mach: i = —1A

Ap dung dinh luat Kirchhoff 2 dé viét phwong trinh can bang ap
cho mét lwai la:

120 |. ( 600
—| == |+ == [ = Yy
(&)

600 (120 720
Suy ra: v, =299 1129 49y
uyra ab = 47 [47J( ) 47

Két qua tim dwoc nhw da tinh trong vi du 2.10.

MACH DIEN 66



CHUONG 2: PHWONG PHAP PHAN TiCH MACH BIEN MOT CHIEU

2.3.4. XAC PINH R; VA Ry BANG PHUONG PHAP HUY NGUON

+ Tw cac mach twong dwong Thévenin va Norton vé trong hinh
2.38 va 2.39; gia st luat dau ra ctia mach con A dugc xac dinh theo
quan hé v = f(i) = —Ry.i + v; . Néu cac ngudn trong A c6 tri sb rat nhd,
dan dén dién ap vt hay dién ap hé mach co gia tri rat nhé.

4 Trwong hop déc biét, néu tat ca cac nguodn trong A déu bang
0; hién nhién gia tri dién ap v, = vr = 0 V. Nhw vay, ham ngd ra cla
mach Thévénin thu gon la:
V = _RT.i

+« Trwong hop dac biét —
nay dwoc goi la mach con A bi A
hdy ngudn, hinh 2.46. Huay

+ Hinh 2.46 chi la trwong nguo
hop dac biét cta hinh 2.37. b _
Khi tdt cd cac ngudn trong HINH 2.46
mach con A bi hly, bén trong chi con cac phan t&r dién tré. Khi nhin
vao A tr hai dau ab mach con A twong dwong nhw mét dién tré.

Tom lai: Dién tré twong dwong Ry cia mach Thévenin co gia tri
bang véi dién tré Ry clia mach mét clra A. Dién tré twong dwong nay
chinh 1a dién tré twong dwong ctia A (khi hiy ngudn) nhin tr cap dau
ra cua mach con A (hinh 2.47a).

lo
A —5 o A =3 | A 5
P3 T Pa Pa |, ).
hay hay | V° hay N
nguén ——o NhinvaoA | nguén nguén —
b T hai diu ab b b
HiNH 2.47a HIiNH 2.47b

+ CO0 hai phwong phap dung xac dinh gia tri Ry (hay Ry).

| PHWONG PHAP 1

Ding cac cong thirc xac dinh dién tréy twong dwong cua hé
thong dién tré ghép ndi tiép, ghép song song hay dau sao — tam giac
dé tinh dién tr& trong mach con A (hly nguén).

Phwong thirc hdly ngudn dworc trinh bay nhw sau, xem hinh 2.48:

Ngudn ap dwoc hdy béng cach cho ham ngudn v, = 0 V; néi khac
di hay nguon ap la lam noi tat (ngan mach) hai dau nguon.

Ngudn dong dwoc hlly bang cach cho ham ngudn i = 0 A; noi
khac di hiy nguon dong la lam hé mach hai dau nguon.
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ao ao a T
+ = .
W= [wrov

Hay nguén ap

Hay nguén dc‘)ngl

bo o .
HINH 2.48

1 PHUWONG PHAP 2

Cép vao mach con A (da hdly ngudn) mét ngudn ap v (v, co gia
tri tuy y) roi tinh dong i,, tv d6 suy ra gia tri Ry theo quan hé:

Vv . . N
RT = - Hoéc ta cling c6 thé c&p vao mach con A (da hay ngudn)

o

mot ngudn dong i, (i, c6 gia tri tuy y) rdi tinh dong v,, tr d6 suy ra gia

\")
tri Ry theo quan hé: R; = |—° (hinh 2.47b).
0

Vidu 2.12:

Ap dung phuong phap hay ngudn xac dinh dién tré twong dwong
Thévenin ctia mach con A da xac dinh trong vi du 2.11.

Giai:

V&i mach dién hinh 2.42 cho trong vi du 2.11; sau khi ’Eéch mach
A; ap dung phwong phap hiy ngudn trong mach con A dé xac dinh
dién tré twong dwong Ry ciia mach con A nhw sau, xem hinh 2.49:

_10.8 Q B ﬂ
T 10+8 18 9
Két qua tinh dwoc gibng nhw da xac dinh trong thi du 2.11.

sy ~ E: I % -— o
[ ; * =0
| 1A v 50V e
| I v° ovil].)
| Se6Q I 8Q 80 Rr ‘1 8
| | Vab = Vo Eb
: 40 | 10Q 10Q 10Q
IB ' A - A A
\ + [, [,
R S b e b HiNH 2.49
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2.3.5. XAC PINH R; VA Ry KHI MACH CHU’A NGUON PHU THUQC

Vidu 2.13: Vx 40

Cho mach dién nhw trong hinh
2.50. Tim mach twong duong Thévenin
dat tai hai nut ab. Xac dinh gia tri R dé
P dat gia tri cwc dai.

Giai: R %
Mach dién hinh 2.50 chira ngudn 20V

ap phu thuéc dién ap V, dat trén hai
dau phan tir 40 . b

HiNH 2.50

Chung ta xac dinh mach twong dwong Thévénin gitra hai nut ab,
xem hinh 2.51.

Vx 40 Vx 40

HiNH 2.51

_Trong mach twong dwong Thévénin (hinh 2.51); gia s ta chon
chiéu cho cac dong dién tai nut d nhw hinh 2.51. Tai nut d ta ¢é dinh
luat Kirchhoff 1 nhuw sau:

i1 = i2 + i3 (2.64)
Xac dinh dién ap mach hé vy =v,,
+ Trwdctiéntaco: v, =100 V

V,=V,+V, =V, +100V (2.65)

V= 4] (2.66)

X 2
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+ Ap dung dinh luat Kirchhoff 2 cho mat Iwéi cdb ta c6 phuong
trinh can bang ap nhw sau:

100 + 4i, = 4i, + 20
Thu gon: i, —i, =20 (2.67)

4+ Ap dung dinh luat Kirchhoff 2 cho mat Iwéi cad ta c6 phuong
trinh can bang ap nhw sau:

8i, +4i, =V, (2.68)
Tir (2.68) va (2.66) suy ra:
8i, + 4i, = 4i, (2.69)

+ Tw (2.64) va (2.69) suy ra:

2(i, +1i,) +i, =1,

Hay: i, = -3, (2.70)
+ T (2.67) va (2.70) ta c6 hé phwong trinh 2 4n s6 nhw sau:
i, —i, =20
i, +3i,=0

~ Giai hé phwong trinh suy ra: i; = - 5A va i; = 15A. Nhw vay, ta co
két qua: i; = 10A.
+ Dién ap gilra hai nut ac dwoc xac dinh nhw sau:

Vy, = Vg +V,, = 4, +4i, = 4.(10) + 4.(-5) =20 V

al
+ T (2.65) suy ra dién ap gitra hai nat ab la :
v, =V, +V, =20 V+100V =120V

Nhw vay, dién ap mach h& gilra hai nat ab ctia mach Thévenin
1a: v = vg, = 120V.

Xac dinh dién tré& Ry:
Mudn xac dinh dién tréd Ry cﬁp mach twong dwong Thévénin khi
mach chira ngudn phu thudc; ta can thure hién theo trinh tw sau:

+ Tl ngd vao cla mach con dgng xac dinh mach twong dwong
Thévénin; ching ta hdy cac nguon déc 1ap hién c6 trong mach;
nhwng khéng huy cac nguon phu thudc.

+ Dat vao ngd vao Cl]a‘mach con (dang can xac dinh mach
Thévénin twong dwong) nguon dién ap thi v, va xac dinh dong im,
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cung cap vao mach con, xem hinh 2.52. Gia tri cGa dién tr& twong

dwong dwoc xac dinh: R, =

b s
Mach dién sau khi hdy cac nguén déc

Mach dién con dang xac dinh . eLl G S N S, N
mach twong dwongThévénin HINH 2.52 lap va cap vao 2 dau nguén ap th VTh

Sau khi cdp nguén dién ap thr, ching ta thu gon dién tré dé
mach don gian hon, xem hinh 2.31.

Vx 4Q
d iTh
a
N : |
QL
+
40
; ; Vx VTh
40
c b HINH 2.53 b
Trong mach nay tai nat a ta cé quan hé: it, =iy + i
] \")
Dong dién i, dwoc xac dinh theo quan hé sau: l, = ?“‘
Ta co:
] \')
V =2i = ?‘“

Dong dién i, dwgc xac dinh theo quan hé:
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Th
Vi — Vi 3 3 _ Vi

. " v v
Tom lai: I, = _Th ., "Th _ "Th
6 6 3

v
Suyra: R_=-T=30Q

T
Th
Nhw vay, mach dién cho trong vi du 2.13 dwoc thay thé bang
mach twong dwong Thévénin nhw sau, xem hinh 2.54.

......................

+ Dong dién qua dién tré R: / R=3Q "y
A 120 ]
| = =
R+R, 3+R
) : R
+ Cong suat tiéu thu trén R: :
2R : V=120V :
. 120 : o
P =Ri? = — s ‘b
(3 + R) Mach twong dwong
Thévénin gitra hai nut ab
Tl quan hé nay, ta xac dinh dwgc HINH 2.54

luc P cwe dai; R =3Q

2.4. NGUYEN LY XEP CHONG
2.4.1. PHAN TU’ TUYEN TiNH VA MACH TUYEN TiNH
+ Dién tré R la phan ttr tuyén tinh vi thda dinh luat Ohm v = R.i.

Mach tuyén tinh dwgc dinh nghia theo quan niém sau:

‘Mach tuyén tinh 1a mach chi chiva cac phan t& tuyén tinh va
ngudn déc lap.

4 Cac phuong trinh ctia mach tuyén tinh dwgc xay dyng tr cac
dxjnh luat Kirchhoff va luat i-v trén ttrng phan t& trong mach; mét cac
tong quat:

Xy + X, +. + A X =Y (2.71)
Trong d6: x, 1a dong hay ap, con y 1a tdng dai sb cac ham nguén.

Nhan xét, khi x4, X, ... X, théa (1.87), thi Kxy, Kxz, ... Kx, sé& thoa
phuwong trinh:

q](KX")+ Gz(KX2)+....+Gn(KXn)= Ky (272)
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2.4.2. NGUYEN LY XEP CHONG

Xét mach tuyén tinh véi nhiéu ngudn doc lap. Bay gio' gia s
trong (2.71) ¢6 hai nguon, quan hé dwoc viét lai nhw sau:

CI|X| + 02X2 + e + O X = y'| + Y2 (2 73)

Bay gi¢ ta huy nguon Y2, trc ham y, = 0; vi chung ta khong thay
ddi phan ttr va cach noi nén ta co dugc phwong trinh méi khiy, = 0.

Cac hé sb: a4, a, ... a, van nhw cy GOi X191, X21, ... Xkt ... 12 nghiém
m&i clia phuong trinh nay, ta c6 dang thirc nhw sau:
AXgq T A X+ X =Y, (2.74)

Trong d6, cac chi sd 1 thém vao trong cac gia tri x, dé chi nghiém
tim dwoc khi chi ¢ ngudn 1 hoat déng con ngudn 2 b hiy. Bay gi¢
cho nguén 2 hoat déng va hay nguén 1 (y; = 0), ta ¢ két qua twong
tw nhuw sau:

A Xqp +AXop +..on X =Y, (2.75)

Trong doé: X1z, X2, ... Xk2 ... la nghiém mé&i cia phwong trinh nay,
v&i cac chi sb 2 thém vao trong cac gia trj xi dé chi nghiém tim dwoc
khi chi c6 ngudn 2 hoat déng con ngudn 1 bi hdy. Thwc hién phép
cong tirng vé theo vé clia cac quan hé (2.74) va (2.75) dwoc két qua
nhuw sau:

a, (x11 + x12) +4a, (x21 + Xzz) +...+ an(xn1 + an) =Y,+Y, (2.76)
So sanh (2.73) va (2.76), ta rat ra két luan nhw sau:
X1 = X1+ %42

(2.77)

Cac gia tri trinh bay trong (2.77) chirng té:

Dap tng ctia mot mach co nhiéu nguén doc lap bang tbng dap
&ng dbi v&i tivng ngudn khi tat cd cac ngudn khac con lai bi hay
khéng hoat ddng. Nguyén Iy nay duoc goi la nguyén ly xép chéng.
Trinh tw khao sat mach dung nguyén ly xép chéng
Bwéc 1: Xac dinh s6 ngudn m va danh sé thy tuw.

Bwéc 2: Chi cho mét ngudn lam viéc hiy tat ca cac ngudn doc lap
khac con lai. Giai mach dé tim ra cac gia tri X, do nguén 1 tac dong.
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Bwéc 3: Tiép tuc thue hién nhu budce 2 cho 1an lwot cac ngudn khac
con lai.

Bwéc 4: Xac dinh két qua bang cach tdng hop cac két qua theo
quan hé (2.77)

Vidu 1.13: a

Giai lai bai toan cho trong vi du Y
1.11, xac dinh dong dién qua dién tr& 1A
8Q bang cach ap dung nguyén ly xép ;69 sgz;
chdng.
Giai: 40 10Q

Mach dién cha hai ngudn doc
lap; 1an lwot hiy tirng ngudn va xac
dinh dong qua dién tré 8Q (khi van HINH 2.55
hanh tirng nguén trong mach).

b

Céac mach dién khi hdly nguén va chi cho mét nguén hoat dong,
trinh bay trong hinh 2.56 va hinh 2.57. Xac dinh dong dién i va i, qua
dién tré 8Q trong mdi mach twong duong.

a . [ a .

]A L2 XY I1 L2t I2
Sy l {oysov

6Q J. 8o 6Q S 8Q

4Q 10Q 4Q 10Q
b b
Mach twong dwong khi hily ngudén 4p  Mach twong dwong khi hay ngudn doéng
HINH 2.56 HINH 2.57

Gia tri thue sw clia dong | qua dién trd nay khi ca hai ngudn cung
lam viéc la:

i= i1 + iz.
Dong qua dién tré khi hily nguén 1A PR }
ap
V&i mach dién hinh 2.58, chon 369 Vab 89;
b l1am nut chuan, goi Vg, 1a dién thé
tai nut a so voi nut chuan. 40 100
Phwong trinh dién thé nut tai a b

co6 dang nhw sau: HINH 2.58
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6 10 8
. 240 120
Giai phwong trinh trén dwoc két qua nhu sau: V
94 47
Dong dién qua dién tré 8 Q khi chi cé ngudn dong 1A hoat dong:
i h 120 _ 15
178 478 47
Doéng qua dién tré khi hily nguén déng
Khi hdy ngudn dong trong a i2
mach hinh 2.59 va chi con nguon T
ap, ap dung phwong trinh dién thé 50V
nut :tai a khi chon nut b lam nut
chuan: 369 893
V_a V_a Va - 50 _o
6 8 10 100
5.240 _ 600 3|
Suyra: V, = — X
94 47 HINH 2.59

Dong dién qua dién tré 8 Q khi chi cé ngudn ap 50 V hoat dong:

P V. _ 600 75
2 8 41.8 47
Khi c& hai nguc’jn cung hogt dépg dong dién thwc sy qua dién tré
8 Q xac dinh theo nguyén ly xép chong la:
15 75 _90 ,

i=ig+i,=—+—=
12 47 41 a7

Vi du 2.15: C“-‘b

Cho mach dié,n trong hinh 2.60; ap
dung nguyén ly xép chdng dé xac dinh 2KQ A
dién ap trén dién tré 5KQ c

ib

Giai: + 7 mA

Trong mach bao gém hai nguén ap C—) 10V 5 Kﬂ%
doéc lap va mét nguon ap phu thudc;
chung ta lan lwvgt hiay trng nguon ap
doc lap (khéng hay nguon phu thudc) HiINH260 P
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va xac dinh dong qua dién tro 5KQ (khi van hanh tirng ngudn trong
mach). Ta c6 cac mach dién khi hily cac nguén va chi cho mét nguén
hoat dong, xem hinh 2.61 va 2.62 sau day.

5.ib

b
Mach twong dwong Mach twong dwong
khi huy ngudn ap khi huy nguén dong
HINH 2.61 HINH 2.62

Trong mach dién hinh 2.61, chung ta ap dung nguyén tac ti lé
xac dinh i;. Dau tién gia st gia tri cia i; = 2mA ; tlr d6 suy ra dién ap
gitra hai nut ab la:

v, = 5KQ.2mA = 10V
—V, —10V

Suy ra, dong i, c6 gia tri la: i, = ﬁ =G

Do dé, i, = -5mA. Ap dung dinh luat Kirchhoff 1 tai nut a ta co:
i+, +5i =i
Suy ra: io=-4i —i = —4(—5) -2=18mA
Toém lai:
4 V&i ngudn dong cé gia tri it = 18mA; dong i; = 2mA (gia tri giad
s, tw chon).

4 V&i ngudn dong co gia tri ir = 7mA; dong i, dat gia tri xac dinh
theo nguyén ly ti 1é nhw sau:

. 2.7 7
i =2 = _mA
18 9
Trong mach dién twong dwong hinh 2.62; tai nut a ta cé:
ih = 5ih + i2
Hay: i, = —4i
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Ap dung dinh luat Kirchhoff 2 trong mat Iwéi cab, ta c6 phuong
trinh can bang ap nhw sau:

. o
10 =2, +5i =22 |[+5i =~z
4 2

. 20
Suy ra: i, =—mA
9
Toém lai, dong dién thuyc sy qua dién tré 5KQ la:

.. 7 20 27
|=|1+|2=—+—=—mA
9 9 9

Nhuw vay dién ap dat Ién dién tré 5KQ la:
v—5KQ? A—”—5V—15v
Vi du 2.16:

Cho mach dién trong hinh 2.63; ap dung nguyén ly xép chéng dé
xac dinh dang dién ap trén dién tr& 2Q.

Biét dang dién &p tirc thoi clia ngudn ap v, cho trong hinh 2.64.

20 10 vVl
—AAN— 24 V2
Vi v 20 VA =14V
® w3 O = ’
- 40 - 12
- 8
4 t
0 123456 7 8 910 [ms]
HiNH 2.63 HiNH 2.64
Giai:
20 a 1@ 20 5 1@
—\N\NN——\\N— —\\N——\N—

Lty

v
[wg v®© O, ez I
o’ 1

b b
HiNH 2.65 HINH 2.66
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Mach twong dwong trong hinh 2.63 dugc vé lai khi lan lwot hay
trng nguodn v, va v, trinh bay trong hinh 2.65 va 2.66.

Muén vé dang tin hiéu dién ap tirc thoi cla dién ap dat trén dién
tréd 4Q; trwde tién chang ta xac dinh ham nguodn ctia cac nguon ap vy
va v, theo thoi gian t.

Ta c6: v, =14V (Khi t > 0)
Twong tw, tacéd: v, =7t (Khi 0<t<4ms) chuky T=4ms

Tinh dong i, 20 a 1@ 1Q

Ap dung dién
tré twong duong,
ta thay 2 dién tr&
dang ghép song
song gilra hai nut
ab trong hinh 2.65
bang dién tré co b HINH 2.67
gia tri sau:

24 8 _4

R = =
M 2+4 6 3
Ap dung cau phan ap, suy ra dién ap Vs trong mach twong

dwong hinh 2.67.
4
3]V

Var _ V2

4 7
Tom lai: i, =t (Khi 0sts4ms) chuky T=4ms

Dong dién is xac dinh theo quan hé sau: i, =

Tinh dong i, 20 g,
Tinh twong tw
nhv trwong hop Vi +
trén, ta co két qua 4 ; Va
tinh toan trinh bay [gjg
trong hinh 2.68 . "
b HINH 2.68 b
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Dién ap va, trong hinh 2.68 xac dinh theo ciu phan ap, cho két
qua nhw sau:

N - . .V, v, 14
Dong i, dwoc xac dinh theo quan hé sau:l, = = = —- = — =
4 14 14
Bay gi® ap dung nguyén tic xép chéng suy ra dong dién thyc sy
qua dién tré 4Q:

1A

lpgosy =14 +1, =t+1 (Khi 0<t<4; Chuky T=4ms)

thycsy
Dién ap trén dién tré 4Q dwoc xac dinh theo dinh luat Ohm:
V=4l =4(t+1) (Khi 0<t<4; Chuky T=4ms)

thycsy
Dang dién ap v dwoc trinh bay trong dé thi hinh 2.69.

_Khi st dung nguyén Iy xép
chong chung ta can lvu y cac dac 28
diém sau: 24

4+ Chi s&r dung cho cac mach fg """"""""""""""""""""

tuyén tinh c6 nhieu ngudn; khéng ,,
dung cho cac mach phi tuyén. 8 / J/ I/

4 Nguyén Iy xép chong si 4 ¢
dung tot nhat dé xac dinh dongqua 0 1 2 3 4 5 6 7 8 810 [m3]
phan tr va khoéng thé ap dung dé HIiNH 2.69
tinh dién ap hay cong suét tiéu thuy
trén phan to.

AVI[V]
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BAI TAP CHUONG 2

Bai tap 2.1

Xac dinh gia tri dong
dién i qua mach trong
hinh 2.70.

DPap sb:
i=2A

Bai tap 2.2

Cho mach dién hinh
2.71. Xac dinh dién ap v,
va Vs.

Dap sb:
vi=10V; v, =6V

Bai tap 2.3

Xac dinh gia tri dién
ap Vo va dong dién i qua
mach & hinh 2.72.
DPap sb:
Vo=10V;i=1A

Bai tap 2.4

Xac dinh gia tri dién
ap vo trong mach dién
hinh 2.73.

DPap sb:
Vo = 3V

4Q E
S
24v

8v

HiNH 2.70
40
NN
+ +
GACD V1 ézg 1A CD 3Q ?Vz
HINH 2.71

8Q
18V
40
40
HINH 2.73
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Bai tap 2.5
Ti h t W
im mac wong
duwong Thévenin gitra ,.../\?\g}\_p QO’M a
hai nat ab cia mach /
dién hinh 2.74.
] C_>17,4v §1sg 3109
Pap so:
oy AA—L2
Rmn=7,5Q HIiNH 2.74
Bai tap 2.6 O
Cho mach dién nhw 2.i1

hinh 2.75, xac dinh dong
dién i qua dién tré 4Q.

Dap so: CD gzg 40
i=8A 15A
HIiNH 2.75
Bai tap 2.7
Cho mach dién nhw A%
hinh 2.76, xac dinh cong + 20

suat tieu thu trén dién

trér 2Q0.
Dap sb:
P=32W
Bai tap 2.8

Cho mach
dién nhw hinh
2.77, xac dinh

cong suét tiéu
thu trén bién tr&
R, va gia tri Ro

dé& cong suat
tieu thy dat gia
tri cwee dai.

DPap s6: Ry = 5 KQ; Prax = 957 pW

HINH 2.77
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Bai tap 2.9

Cho mach dién
nhw hinh 2.78, xac
dinh dién ap v4 va v,.

Dap sb:
V1=-2V
V2=-4V

Bai tap 2.10

Cho mach dién
nhw hinh 2.79, xac
dinh dién ap v;.

DPap s6b:
vi =1543V

Bai tap 2.11

Tim mach tuwong
dwong Thévénin gilra
hai nat ab clia mach
dién hinh 2.80.

DPap s6b:
VTh =0V
RTh =20Q

Bai tap 2.12

Ap dung nguyén
ly xép chdng xac dinh
dién ap v, va dong i,
trong mach dién &
hinh 2.81.

DPap sb:
Vg = - 32,5 V, io = 0,3 A

18V 4A 1Q

HINH 2.79

10 Q 120

HiNH 2.81
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Bai tap 2.13

Cho mach dién
nhw hinh 2.82, Xac
dinh cobng suét tiéu
thu trén bién tré R.,.
Suy ra gia tri R, dé
cong suét tiéu thu dat
gia tri cyc dai.

Dap sb:
RO =6Q
Prax=2,25W

Bai tap 2.14

Cho mach dién
nhw hinh 2.83, Xac
dinh cobng suét tiéu
thu trén bién tré R.,.
Suy ra gia tri R, dé
cong suét tiéu thu dat
gia tri cyc dai.

Dap sb:
Ry=2,5Q
Pmax = 2250 W

Bai tap 2.15

Ap dung nguyén
ly xép chong xac dinh
dién ap v, trong mach
dién & hinh 2.84.

DPap s6b:
Vo =288V

- l i2
G. 200V 20Q

2Q
3Q 40
NN NN
-
I2
240V 20Q R0 10.i,
20 1Q
—NW . A%
HiNH 2.82
1Q
M

40 30
M : A%
HINH 2.83

N
20
240v ésg
3Q *
AAA Vo Q_, 3693
- 23A
CDMUV §129
20
vV -
HiNH 2.84
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Bai tap 2.16

Ap dung nguyén
ly x&p chéng xac dinh
dién ap v, trong mach
dién & hinh 2.85.

Dap sb:
Vo =28V

Bai tap 2.17

Ap dung nguyén
ly x&p chéng xac dinh
dién ap v, trong mach
dién trong hinh 2.86.

DPap sb:
Vo = 8V

Bai tap 2.18

Ap dung nguyén
ly xép chéng xac dinh
dong dién i, trong
mach dién & hinh
2.87.

Dap sb:
ih=-6A

Bai tap 2.19

Ap dung nguyén
ly xép chéng xac dinh
dién ap v, trong mach
dién & hinh 2.88.

DPap sb:
60

LAY
AT

+
+ -
240y, < 200 sav(
Q 1Q
16A
HiNH 2.85 -/
3v 3Q
6Q
A%
- Vo +
ORE =2 (D
Va 8A
HiNH 2.86

HiNH 2.88
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Bai tap 2.20
Cho mach dién nhw hinh 2.89.
Tinh dong | va ap vs.

DPap s6b:
I=-1A
vs=1,5V

Bai tap 2.21

Cho mach dién hinh 2.90, biét:
R6=R7=R3=ZQ; Rg=1OQ,
E,=12 V; E; =18 V; I, = 7A. Tinh
dong |; va cong suét phat boi
nguon ap E,.

DPap s6b:
;=4 A;P=36W

Bai tap 2.22

Cho mach dién hinh 2.91, biét:
R1=4Q, R2=8Q, R3=60,
R4=12 Q, E2 =14 V, |2 = 2,5 A.
Tinh 4p Veq va cdng suét cua
ngudn dong.

Dap sb:
Vbd =18V
Ngudn dong phat cong suat 45 W

Bai tap 2.23

Cho mach dién hinh 2.92, biét: E = 16V;
1=8A; Re=30Q; Rs= 20; Rs= 5Q.
Tinh ap V.4 va cong suat ciia ngudn dong.

DPap s6b:
Vg =41V
Ngudn dong phat cong suat 200 W

] ——>»
0,50
10
‘o 1] o050
3 ORE:
1V - Taa

HiNH 2.90

a
R1 R2
+ Vbd
b d
E2 12
R3 R4
] c

HiNH 2.91

HiNH 2.92
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