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Mang hai cwra

Co s0 1y thuyét mach dién



TRUGNG[BALHOC]

BACH KHOATHAIN]]

NoO1 dung

» Thong so mach

e Phan ti mach

e Mach mot chiéu
 Mach xoay chiéu
 Mang hai cura
 Mach ba pha

* Qua trinh qua do

Mang hai ctra 2




THU[]I_"J_[ﬂi]ﬂI HOGE

" BACH,KHOA{HANO]
Gi6i thiéu (1)
Cua: mot cap diém, dong dién chay vao mot diém va di ra
khoi diém kia
Cac phén tir co ban, mang Thevenin & Norton: mang mot
cua
Mang hai cira: mang dién cO 2 ctra rieng bict

Mang hai ctra con go1 1a mang bon cuc
Nghién ctru mang hai ctra vi:
— Pho bién trong vién thong, diéu khién, hé thong dién, dién tt, ...
— Khi biét duoc cac théngrsé) cua mOt mang hai cura, ta s€ coi no
nhu mot “hop den” > rat thuan tién khi ndé dugc nhung trong
mot mang 16n hon

Mang hai ctra 3



TRUGNE BAIHOC

BACH KHOAJHAING}
Gidi thicu (2)

Xet mang hai cira vo1 nguon kich thich xoay chieu

Dac trung cua mot mang hai ctra 1a mot bo thong s6

B thong sb nay lien két 4 dai luong U, 1,, U,, I,
trong do co6 2 dai luong doc 1ap

C6 6 bo (thong) so:

[ 1 ] 2
o—>— —<—e
. Mang .

U 1 tuyén U 7

tinh
o—<— R
[ 1 ] 2

Mang hai ctra



Gioi thiéu (3)

* 2 bai toan chinh:
— Tinh bo thong s6 ciia mang hai ctra

— Phan tich mach c6 mang hai cira (d4 cho san bo thong so)

Mang hai ctra 5



Mang hai ctra

Céac bo thong sd
- 7/

DA Q T

Quan hé giira cac bo thong sd
Phan tich mach c6 mang hai ctra
Két n6i cac mang hai cira

Mang T & I1

Tuong ho

Tong tré vao & hoa hop tai
Ham truyén dat

Mang hai ctra




Z (1)

* Con goi 14 bd s6 tong tré

* Thuong dugce dung trong:
- Téng hop cac bo loc

— Phoi hop tré khang

— Mang ludi truyén tai dién

Ul — lejl +lelz

\Uz — Zzlll T Zzzlz

<

le
_Z21

Mang hai ctra

1, I,
*—»— —<—o
. Mang .
(]1 tuyén U2
tinh
]1 ]2
ZIZ ) jl — [Z] jl
Zzz_ ]2 _]2_




p g@n-_xﬂﬂﬂ HAINOIf

Z (2)
U, =20, +2Z,1, , U _U
e idy T 4pd, g =7 ;
: . . _ 1 N
Uy =2+ 20, >4 0 0 - o
\U22221]1 7 U, :U2
]2:0/ N . ]1 ]1 1,=0
h, g1 220
Zn:T
: 1 .
U C) [ U,
Zﬂ:# i
[,

Mang hai ctra 8




p g@n-_xﬂﬂﬂ HAINOIf

Z (3)
. . cN ( U U
<U1 =21+ 2,1, ,U L, Z, = jl _ ['1 |
\Uz :Zzlj1+222j2 > N .1 — 12 2 Ny 2 2 i,=0
U, =21, 7 U, _ U,
[, =0 | 22 [-2 i, o
]1 :O Ul .'[.2
le :]-_
Ul 2 C) U2
U2
: Ly ==
]2

Mang hai ctra 9




p g@n-_xﬂﬂﬂ HAINOIf

Z (4)

U1 = lejl + 2,1,

\Uz = Zzljl tZLnl,

o i=0
U, —— T

Zn:T

Z21:]'_2—: -
1

Mang hai clra




Z (5)

* Néu Z,, = Z,, : mang hai ctra do1 xirng
* Néu Z,, = Z,, : mang hai ctra tuong ho
e CO mot s6 mang hai cira khong ¢6 bd s6 Z

Mang hai ctra 11




VDI L (6) K K
R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.
. . R,
TS W N A _
. ]1 ]2
(]1 R2 o—>p— —<—0
| T T LA 4 R 2
Z, _Tl | o—<— ——
o B 2

=(R +R)I, =(10+20)] =30/

7, =—="—"2=30Q
/

Mang hai ctra

U1 — an1 +lelz
\Uz — Zzlll + Zzzlz

12'



VDI L (7) K K
R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.
. . R,
i AU 15 N A : :
, I, 1
R2 (]2 o—>»— —<—e
M = \Ul 2] | v,
Z, =—* -~ < . e
[1 i—o >—> . .
. . 2_. [l ]2
U,=R1 2201.1 y, | (Ul _ lejl _|_le]'2
57, (; > _ ([? L 200 U, = 2,0, +Z,],
1 1

Mang hai ctra



VD1 / (8) Ry Rj

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.
. . R,
=0 1 £ j : :
-— — .
]1 ]2
U1 R2 o—>— —<4—0
LA * U | [Z] | U,
Ul
le - —<¢— —>—0
]2 i >—> . .
. . 1. [l ]2
U =R1, = 20].2J | ;Ul — Z11j1 +lej2
Lz, =% g6 U, = 2,0, +Z,],
]2 ]2
Mang hai ctra 14



VD1 / (9) Ry Rj

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.

. " R
]1 =0 Rl R3 ]2 * : )
*-— Rl . .
I, 1,
R, |U, -
10 \Ul [Z] | u,
2 . . o
Ly =—= \ *—
2 1,=0 [ ]
| 2
(R, + R)L, = (20+30), =50L) (13 _ 7 o7 f
—> 2, = (.]2 — SQ 2 =500 \U2 =Zody + 2y,
I, 1,
Mang hai cra 15



VD1

7 (10)

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.

Z, =30Q
Z, =200
Z,, =200

> — 7

Z,, =500

30 20
120 50

Mang hai ctra

R
]1 j2 '
—— <o
u, | 2] | U,
M —>—
[l ]2

Ul — an1 +lelz
\Uz — Zzlll + Zzzlz




VD1 Z (11) Ry Rj

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z. - B
Ry
I, I I, 1
o—>— ——o@ *—— —>—o
o, | @ | o, u @
*—<— —>—o *—<— ——0
]1 12 ]1 ]2
30 20
— 7 = —> /£ ="
20 50
Mang hai ctra 17



VDI L (12)
R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.
A AU A% Y
P ——
U, R,
L =. \
U
Z, ==t
1, 1,=0

=(R +R)I, =(10+20)] =30/

7, =—="—"2=30Q
/

Mang hai ctra

R, Ri
R
i, i,
~— > o
u | 41 | U,
o ——
i i

U1 — an1 +lelz
\Uz — Zzlll + 222]2



VD1 / (13) Rl RS

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.

. - R
A A WY A T ) : -
L 12 . .
. [1 ]2
R2 U2
- * \Ul [Z] Uz
s U — —~—e
21 Ji
1 1,=0 >—) [ j2
U2 :R2]1 :2011 y, (Ul — lejl +Zl2j2
U 20i IFs ' '
—> 2, = ['2 = i L=200 Uy =21+ 2,1,
1 1

Mang hai ctra 19 N



VD1 / (14) Ry Rj

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.

. . R,
=0 1 £ j -
-— | D .
]1 ]2
U1 R2 o> —>—0
=U ~ = U, |Z] U,
Zl2 1_1 —<— —<+—@
2 |i Zo >—> . .
. . 1. 1 1
STTRRE [0, =2d+ 2,1,
7 = (1] L ],O > — 900 U, = 2,0, +Z,],
2 2 Mang hai ctra 20



VD1 / (15) Ry Rj

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.

. y R
[, =0 ! R3 1 . : )
— P r .
I, 1,
R, |U; o
- ) \Ul [Z] Uz
2
Z,, —[-— L e —+—o
| | R A
U, = (&, +R3?12 B _(29+30)]2 o ;U = Zuly+ 2,1,
_507 ' i '
—>Z,, = ﬁ = 5.0 2 =-50Q \U2 = Zody + 2yl
I, I,
Mang hai cra 21



VD1

7 (16)

R, =10Q; R,=20Q; R, =30 Q; Tinh bd s6 Z.

i i,
*—>— —<—0
o, | @ | o,
]1 ]2
30 20]
—> 7/ =
20 50

Mang hai ctra

Rl RS
Ry
I
—>—0
[Z] | U,
<
]2
30 20
20 -50

22
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Mang hai ctra

@ > O T =< N

Mang hai ctra




_ BACHKHOATHAYN)

Y (1)
* C6 mdt s6 mang hai cira khong /, 1
r *—r— - <«—o
cObdsdOZ | | | Mang |
« 2> mobtabangbdso Y U ?an U,
r 9 ~ 1mn
e Con goi la bo s6 tong dan < ——e
]1 [2
<].1 =Y11(].1+Y12Ut2 < ]:1 :_Yll le_ (:]1 :[Y] (:]1
L, =5U + U, 1 REERES U, U,
Mang hai ctra 24



& % | BACHKHOAHAINOI)
;

S 1
YII_F .
o e L U, =
(P, i
: YZl:a—(-

j1 = Y11U1 +1,U,

. . .
I, =Y, U +1,U,
Ill Il ——i—i—
Y, =—-
U2
U, (M T
U1=O v ]2 21lr () 2
o Uz . 25
Mang hai cyra



VD Y (3)

R =1Q;R,=2Q;R,=3Q; Tinhboso Y.

/,
. . R .
L) UJ, : J' U, =0
1 1- R, R; : 2
YIIZL
19 Uleo>
(R//R)] ——[ 0671/
1+2
—> Y, = d =1,5S
0,671,

Mang hai ctra

1y
Ry Rj
I I,
P —— <o
Ul m |
jl [2

< jl = YIIUI +Y12U2
\[2 = YZlUl + Y22U2

26




VD Y (4)

R =1Q;R,=2Q;R,=3Q; Tinhboso Y.

- L,

. . R .
AC) UIJ 2 J' U,=0
rTi K37

]- N
Yzlzfz
U ('12=o>
U =U, = UR2 =—R,[, = _2j2J

> 7Y, =—2%-=-0,58

1y
Ry Rj
I I,
P —— <o
Ul m |
jl [2

< jl — YIIUI +Y12U2
\[2 = Y21Ul + YzzUz

27
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VD Y(5)
R =1Q;R,=2Q;R,=3Q; Tinhboso Y.
I _
. R, l . .
U =0 J' U, QI
1 - Rl R3 - 2 2
I- N
Y22:°_2
U >
. 73 21U,=0
=(R,//R)I, =——1,=1,21,
( 2 3) 2 2 3 2
I
—Y, =—2-=0,83S
1,21,

Mang hai ctra

1y
Ry Rj
I I,
P —— <o
Ul m |
jl [2

< jl — YIIUI +Y12U2
\[2 = Y21Ul + YzzUz

28




o I

VD Y(6)
R =1Q;R,=2Q;R,=3Q; Tinhboso Y.
!
. R . .
U1:O J' : le C)]z
R Ry
]' N\
Y12_'_1
U2U1=0>
U,=Uy =U,, =R =-21
—> Y, = d =-0,5S
—2]

Mang hai ctra

1y
Ry Rj
I I,
P —— <o
Ul m |
jl [2

< jl — YIIUI +Y12U2
\[2 = Y21Ul + YzzUz

29
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VD Y (7) ‘
R=1Q;R,=2Q;R,=3Q; TinhbdsdY.| R,
Ry Rj
Y, =158 1, I,
Y, =-0,58 - s . .
21 >—)Y: 1,5 0,5 (]1 [Y_I U2
Y, =—0,5S —0,5 0,83
Y,, =0,83S L f
< [1 — YllUl +Y12U2
Jz :YmU1 "‘YzzUz
Mang hai ctra 30
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Mang hai ctra

T > Q@ < N

Mang hai ctra




H (1)

» Con goi 1a bd s6 lai (H: hybrid)
* Dung dé mo ta cac linh kién dién

tur (vi du transistor)

U =H,+H,U,
\[2 =H, 1 +H),U,

<

Hll

HZI

Mang hai ctra

T T

12

22 _

I,

—<+—o
Mang .
tuyén U2
tinh

.

[2
I I
T =[H)|
U2_ U2_




U1 — H11]1 +H12U2

g . . .
\[2 :H21[1+H22U2
I =0 —
— U |«
| le _U._1
Y i
" H,, :U°_2'
2
Mang hai ctra 33
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Mang hai ctra

@ > QO T < N

Mang hai ctra




p g@n-_xﬂﬂﬂ HAINOIf

G (1)

+ Con goi 1a bd s6 lai nghich dao 1, 1
. Ma{lg .
(]1 tl:lyhél’l U2
tin .
1, /,
<]1 :G11U1.+G12].2. o ]:1 :_Gll G12_ l:jl :[G] (:]1
\Uz =Gy U, + Gyl _U2_ _G21 G22__[2_ _[2_

Mang hai ctra




p g@n-_xﬂﬂﬂ HAINOIf

G i 15
Gy, = U
U, (D o, |
Gy=—=- 1
. ) . Ul
) 1, =G,U,+G,l,
U, =G,U, +Gyl,
]1 ] | -
G, = ]_1
. 2 . .
U1 — O U2 U2 G) ]2
| G, :]_ :
>

Mang hai clra
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Mang hai ctra

T p» Q T < N

Mang hai ctra




e Con goila bo so truyén tai

Ky hi¢u khac: T

* Thuong dugce dung trong phan tich
duong day truyén tai (h¢ thong

dién, hé thong lién lac)

Ul — A11U2 + Alzjz
\]1 — A21U2 T Azzlz

<

A (1)

Mang hai ctra

Mang
tuyén
tinh




i
o1
v CH,KHOA{HA

: [,2
Y, —'Uz
jl.- A]l — (].2 |
]1
2) i
A ( . CD Azl — U2
Ul

I
. AIZ
AIIUZ +A22j2
i :A U, +

| = 2

[, =

I,

J, =0
U, .
All | §2 Mang hai cw
1
. C) ) 4 = I,
I, |
&
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Mang hai ctra

& > O T < N

Mang hai ctra




B (1) |
, , . . [1 [2
 Con goila bo so truyén ta1 ngugc  e—»— > o
o 7 A £ e . Mang .
Ky hi€u khac: t U tye U,
tinh
[1 ]2
<(.]2:Bu(.]1+312.]1 o (:]2 :_Bu Blz_ (:]1 =[B] (:]1
\]2 =B, U, + Byl _]2_ _B21 322__[1_ _[1_
Mang hai ctra 41



Ol B
| Bn _7
Y il U
b B,, :?2
1

Uz — BIIUI + BIZII
klz — B21U1 + 322]1
I,

-~

0, -0 o @,

Mang hai ctra 42



Ul — Zn[l + 212[2
\Uz = ZZIII T Zzzlz

Mang hai ctra

Ul :Hu]l +H12U2 U1 — A11U2 +A12j2
\[2 :H21]1 'I'szUz \]1 =AU, + 4,1,

(

< ]1 — Y11U1 +leU2
\]2 — Y21U1 + Y22U2

9

11 — G11U1 T G12[2 Uz — B11U1 +Blzj1

\Uz — G21U1 + Gzzjz \jz — Bz1U1 T Bzzj1

Mang hai ctra 43
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Mang hai ctra

Cac bd thong s6

Quan hé giita cac bd thong so
Phan tich mach c6 mang hai cura
Két noi cac mang hai cira

Mang T & I1

Tuong ho

Tong trd vao & hoa hop tai

Ham truyén dat

Mang hai ctra




le

_ZZI

Zl2

ZZZ_

Y]

Mang hai ctra

- [r]=[z]

Wy



Mang hai ctra




Y Yo | Aw Hp 1 G12 4 AA By, 1
Z e Ay Ay | Hyp Hy | Gy Gy | Ay Ay | By By Az =Znln 2t
Z Zy Zzl }A’n B Z 22 Hl (G;m éc; Al B jzz B 23 ?1
Y Y 21 2 11 1 21 21 21 21
Zy  Zp ¥, ¥,y 1 Hp| Ag Go | 4o Ay | By 1
Y Az Az Hy, Hyp | Gp  Gyp | Ay 4y | By By | Ay =YY — YY)
Zy Zy Yy, Yy Hy Ay | Gy 1 1 A4y | Ay By
Az Ag Hy  Hy Gy Gy | 4y A, | B  Bp
Ay Z, | 1 Yy H,  Hyp Gy G | 4 Ay | B 1
H Zy Iy Y, Y, Ag Ag | 4y 4y By, By Ay =HHyy — HyyHy,
Ly 1| Y Ay Hy  Hy | - Gy Gy 1 4y | Ap By
Zy Iy Y Y Ag  Ag | 4y Ay | By By
1 Zp | Ay  Yp | Hyp Hp G,  Gp Ay Ay | By 1
G Zy Zy | Y | Ay Ay Ay Ay By, By A GG GG
Zy A | By | My Hy | oo oo | L Ay | Ay By | B =m0~ 0100
Zy Zy Y Y Ay Ay A Ay | Bp By
Zyn Az | Y, 1 | Ay Hy 1 Gy 4 Ay By  Bp
A Zy Iy Yy Ly | Hy Hy | Gy Gy Ap Ap
L Zy | Ay Y, | Hy 1 Gy Ag A Ay By By Ay = A145 — 4154
Zy 2y Yy Ly | Hy  Hy | Gy Gy Ap Ap
Zyy, Ay , 1 1 Hy | Az Gy | 4Ap 4y B, B,
B Zy) Zyy Y, Y, | Hy Hp glz Gio AAA Aj
1 Z Ay Yo | Hyp Ay 11 1 21 11
Z, Zy | W Yy | Hy, Hy | G, Gy | Aq Ay P o | Ap =By By — By By
Mang hai ctra 47
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Mang hai ctra

Cac bd thong s6

Quan hé giita cac bo thong sb
Phan tich mach co mang hai cwra
Két noi cac mang hai cira

Mang T & I1

Tuong ho

Tong tré vao & hoa hop tai

Ham truyén dat

Mang hai ctra




‘ I\Ifll

VD1 Phan tich mach c6 mang hai cua (1)
E=220/0°V; Z_{ 10 ]20} I,
Z = j500 j20 40 | | |
j1:?jz:? E@D Ull [Z] JUz
U =101 +j20i, T )
{Uz = j201, +401, L ;220 /0° =101, + j201,
U =E=220/0V —j501, = j201, + 401,
U,=-Z1,=—j50I,

—

I, =14,09+ j4,94 A
—> 9 .
I, =-2,47— 73,96 A

Mang hai ctra 49



VD2 Phan tich mach ¢6 mang hai cua (2)
I, / 2

Ull [A] |U2 Z

KUI — AuUz +A12j2
jl — A21U2 T Azzjz
ZI +U, =E

\Uz :thz

Mang hai ctra




. . Z . .
U, -2,1,=0 i Uy () U, Z,
Mang hai ctra ) ’ ’ ) 51



([ =Y U +Y.U, =1 —I

mrz .
% g
E ¥

I,=Y,U,+Y,0,=1,-1,

{ZJQ,+U =E

U,-Z, =0

\Zf]'vf—l.]1 +U2 =0

@ % o3

L| 1,
[Y] | o,
K,

Oly:

Tﬁ

Mang hai ctra



VD3 Phan tich mach c6 mang hai cua (5)
nijn—jl—jf=0 \ {f
t:1,—1,-1 =0 . V4 .
. o | I |1 L
[, =1, +1U, =10, +1,0, 5 A >
L =0U+YU,=Y,0,+1,0 N Ul [Y] U2
. . E
[ =
Z, .
i :ﬁ yA ,,]f |
7 4
j —(bn_gbt [n n,! ]%t
Tz, ) Z, . .
R O A I Y2
— hé phuong trinh 2 an 0

Mang hai ctra
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Mang hai ctra

Cac bd thong s6

Quan hé giita cac bo thong sb
Phan tich mach c6 mang hai cura
Két noi cac mang hai cira
Mang T & I1

Tuong ho

Tong trd vao & hoa hop tai

Ham truyén dat

Mang hai ctra




‘ I\Ifll

Két noi cac mang hai ctra (1)
Mot mang 16n, phirc tap co thé chia thanh nhiéu mang
con
Modi mang con c¢6 thé mo hinh hoa thanh mang hai cira
Két noi cac mang hai ctra nay thanh mang ban dau
Cac kiéu két ndi:
— Noi tiép
— Song song
— Xau chubi (tang)
— Lai

Mang hai ctra

95



K&t nd1 cac mang hai cua (2)

R, R,

jl :jla :]119
Ul :Ula +Ulb
< . . .

1, :]2a :]217
\Uz :UZa +U2b

]1 [la 2a ]2
> @ >— —<¢ @ <
. Mang .
\Ula a UZa\
la [2a .
] U,
[lb ]219
L—o—»— -
. Mang .
U, b Uy,
< @ .1— —p >
[lb ]2b
Mang hai ctra 56



K&t nd1 cac mang hai cura (3)

Noi tiép
]1 — [la — Ilb
Ul — Ula +Ulb

jz :j2a :]2b
\Uz :UZa "'Uzb

Mang a:

-

<
U,, =Zy 0\, + Zp, I,

U, =21 +Z,1I, A

12a

22a

Mang b:

) Ulb o lebllb +Zle[2b

U2b o ZZlbIIb + Z22b12b

I =1 =1,

<

|

I—] _2bj

Mang hai ctra

it

Ula = leajl + 2,1,
Uyo =2y i+ 21,5

Ulb lebI +Zle]
U2b o ZZIbI + ZZZb]

Y



o m

K&t nd1 cac mang hai cura (4)

Noi tiép y—
]1 :[1a :]lb Mang b:
Ul — Ula + Ulb
]2 — ]2a — ]2b

\Uz — UZa + UZb

—> 3

9

Ula = leajl +Z12aj2 )

UZa — ZZlajl + Zzzajz

Ulb — an] + leb]

Uzb = Zzlb] + Zzzb]
U1 — Ula T Ulb
Uu,=U,,+U,, )

Mang hai ctra

Ul = Ula + Ulb — (leajl + ZlZajZ) T (lebjl + lebjz)
kUz =U,+U,, = (Z21a[1 + Z22a]2) + (Zzlbll + Zzzblz)

58
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K&t nd1 cac mang hai cura (5)

{Ul U, +U, =(Z,, I, +Z, 1,)+(Z,J, +Z,,]I,)

Uz = Ulb T UZb = (ZZIajl T Zzzajz) + (ZZijl T Zzzbjz)

o {Ul =(Z,,, +Z,, )1'1. +(Z,,, +Z,,, )1'%
U,=2,,,+2,,),+(Z,,, +Z,,,)1,

: . RN
9{({1}:{211{"21119 ZlZa+Z12b:||:].1:|: Z]{II}
U, Lnatlow Loat o ||, T L >
Z. Z Z. Z.,
Za — 11la 12ai|; Z :|: 11b 12b
[ ] |:Z21a Ly, [ b] Ly, Zzzb_ )
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VD Két noi cac mang hai cira (1 1)

E=100/0"V; Z, =5Q; 7|30 20 [l'l [Z] l,jz
Z,=j100; Z, =—j200; " | 20 50 Uy U,
Tinh cac dong dién. Zl ' ' 22
(Cach 1) | @ D
E Z,
[VI:ZIII+U1+Z3(]1+]2):E (e
. . . . ]
v2: 2,1, +U,+Z,(I,+1,)=0 -1
§ . . =11
U, =301 +201 ; -
- 1 ; Lz =1 +1,
(U, =207, +501,
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VD Két noi cac mang hai cira (12)

E=100/0"V; Z,=50; , |30 20 I I
Z, = j10Q; Z, _—]209 Z{zo 50} Ull [Z] le
Tinh cac dong dién. Zl r———i- 7
' 2
(Céch 2) | [Z,]
E oy bzl
I 3
i I,
é]\PZIUl [th] U2
E? 1 4
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VD Két noi cac mang hai ctra (13)
E=100/0V; Z, =50; |30 20 11.1 [Z] 1.12
Z,=j10Q; Z, =—j20Q; 7 |20 50 Ul_ U,
Tin%l cac dong dién. Zl 'r———i- 22
Iy I (Cion N
M Rl £ ]
| _» ~
U, :i Z, l:Uzb <U1b =Zylyy + Zpy L,
i i} _
'_-?_l?_-: U2b _ZZIbIIb +Zzzblzb ‘> 7 = Ly 2y
’ _Z3 Z3_
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| —j20 —j20
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vD Két noi cac mang hai ctra (14)
E=100/0"V; Z,=50; , |30 20 I I
Z,=jl10Q; Z3:—j20£2;Z_{20 50 Ull [Z] le
Tinh cac dong dién. Z1 ’_—_—i 22
(Cach 2) : 1Z,]
- - ; |
, |20 —j20 L i 3)
" | =720 —j20 ],
2.]=12)+[2] i 2
INVRE 30— 20 20— ;20 ZUI | Z. 4] U,
“17120- 20 50-,20 é@ E ' Z,
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VD Két noi cac mang hai cira (15)

E=100/0"V; Z, =5Q;
Z, = j10Q; Z, _—]209

Tinh cac dong dién.

{

30 20
20 50

(Cach 2)
(204U < E
Z,1,+U, =0

= (30— j20)I, + (20— j20)1,
= (20— j20), + (50— j20)I,

—> 4
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— o o —Z RN
E_1qo/o ViZ,=50; , |30 20 11/.1 [Z] l\}]2
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; Mang T & 11 (1)
2
1. Tinh bo thong s6 [X] cta
U 2\ mang T (hodc IT)
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I, 3. =2 tinh duoc gia tri cua cac

X \ tong trd ciia mang T (hodc IT)
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.

I [
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B 30 20 - - p
=150 50 im mang T tuong duong.
< U1 — Zu]l +lelz
\Uz — 221]1 + Zzzlz
Zlvl — %
U= [
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Ul . (an +Zd)j
I, I,
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vD Mang T & I1 (3) il 1,
{30 20} - - p ~— —*
= ; Tim mang T twong duong. : :
20 50 lUl | Z] U2\
KUI =Z{1].1+Zl'2].2 o—a— —>—0
9 . , e , e .
\Uz =2yl + 2,1, . / h
. . I, 1,
Z' B U2 —p- [
21 jl o > Ulj Z, i Z;ﬂJUZ
U2 — Zdjl y, = B =
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1 1
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vD Mang T & I1 (4) il 1,
{30 20} - T 4 ~— —*
= , I'1m mang T tuong duong. : -
20 50 lUl | Z] U2\
KUI =Z{1].1+Zl'2].2 o—a— —>—0
9 . y e , e .
\Uz =2yl + 2,1, . / h
. I, I,
Z, (]1 —a P -
12 ]2 1'1:0 > —> UIJ nl Z nszz
Ul — Zde y, = B =
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VD Mang T & I1 (5)

“120 50

{30 20

} Tim mang T tuong duong.

Ul — Zl'ljl +Z1'2]2
\Uz — Zélll + Zézlz

_ U “
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UZ _ (ZnZ +Zd)j
I I
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] » Tuong ho (1) ]
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£ 121 | e
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5| 4]

Mang hai cira goi 1a tuong hd néu I | = I )

U =21 +Z,,"
U, =Zy I, +Z1, |

U E

U, =0 o
Z, E
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Tuong h5 (2)
| 2 | 2

E| 4] 1 | 4] | E

Mang hai ctra goi 1 twong hd néu I | = I )

i ZLE i ZyE
2~ 1
_ Ll =21 Ly A _ZHZ%
—
Mang hai cira goi 1a tuong hd néu Z,, = Z,,
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Mang hai ctra goi 1a tuong hd néu Z,, = Z,,

B0 so0 [Z] cia mOt mang hai ctra tuyén tinh khong
nguon ludn thoa man 2, = Z,, )

—> ‘ Mang hai cira tuyén tinh khéng nguoén ludn cé tinh twong hd
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Téng trd vao & hoa hop tai (5)

30 20

“120 50
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E=220V; Z =15+ j25Q

Tim Z, d¢ P,, cuc dai.
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Tong trd vao & hoa hop tai (6)

[30 207
120 50/

E=220V; Z =15+ j25Q

Tim Z, d¢ P,, cuc dai.

(Cach 1)  Z, LI
]2
15+ j25)1,+U, =0
0, - >
<<U =301, +201,
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—> 1, =0,023—j0,002 A /
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Tong trd vao & hoa hop tai (7)
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|30 20| E=220V; Z, =15+ j25Q| [
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VD Tong tré vao & hoa hQ’p tai (8)

|30 20| E=220V; Z, =15+ j25Q| [ A
20 50| Tim Z, & P,, cuc dai. IIU . :
, _ Uy Z, Y2
CaCh 2: th — ] & E T T ZZ
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|30 20| E=220V; Z, =15+ j25Q| [ A
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, U, zZ, V2
Cach 2: th — ] & E v T ZZ
ngan - -
((15+ j25)1, +U, = E =220
U,=0
(U, =301, + 201,
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U, =201, +501, Z i
—1,=-1,63+jL10A=-1 , Q E e
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VD Tong tré vao & hoa hop tai (10)

7 _[30 20| E=220V; Z =15+ 25Q
20 50 | Tim Z, dé P, cyc dai.

U,,
Cach2: £, = 7 ho A
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U, =74,72— j41,51V [

[, =163—j,10A
Lz, = RT2ALSL s 50 3770
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Tong tré vao & hoa h()’p tai (11)

Ul = AIIUZ + Alzjz ]1
{jl = Alez + Azzjz MR
Zlv:QI AU, + 4,1, |U1 | A]
o AU, +A2212}
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Tong tré vao & hoa th tai (12)

7, = A2 + A )
Y Ay Zy + Ay, - —>

Zlngén mach — P
22

Z,=0 (ngan mach dau ra) )

A Zy + App )

ZlV = A
11
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Z, — o (hé mach dau ra) ) 21
Z,, = Ay Zi + Apy
y
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Y AnZi+ 4,

Z; — oo(hd mach dau vao) |
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A
Zlngrfm mach — A_12 = Zlng \ .
22 ZlngZIh
y A= Long(Zin = Zng)
Zlh(")’ mach — =l = Zlh
T Ay > Ay = 41Zong
—> A
11
Ai» Ay =——
Zanén mach — A_ = Zan Zlh
11
Ay = A2
A22 L Zlng
Zhé mach = . Zon )
21
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U
4, =—
U,

4. = ZlngZIh
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= Zing = Zuy = {2121 Z) TV 212,142,
A
A22 = 7 =
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Tong tré vao & hoa hop tai (15)
VD Tinh bo s6 A. >

ZlngZIh
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All
== Zin=
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A
Ay = _le
Ing
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* Ham truyén dat 4p: K, ===
Uy
\ A \ 1 2
* Ham truyén dat dong: K, = 5
1
U
» Ham truyén dat 4p dong: K, =
1
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Ham truyén dat (2)

|

30 20
20 50

|

E =220V
Z =15+ j25Q

TinhK, K, K.

—> 9

U, =71 +Z,1,"
U, =270, +Z,,I,

| U E
U, = —Ztlzj

E=Z1+Z,1,
\_ZtIZ = ZZIII + Zzzlz

—> S

I, 1
—— > — - «——0—
EGD Ul [Z] U, ZI
o<« —> o
[1 ]2
f - Z,+Z, P
ZuZzz _ZIZZ21 + ZIIZt
. —7 .
I, = 2 E
ZnZzz - ZIZZ21 + ZIIZt
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VD1 Ham tI'UYéIl dat (3) .
_{30 20}.1«?:220\/ I, 1,
20 50]°7, =15+ 25Q . | |
Tinh K, K, K. E™) | U, 1Z] | U, ]| |z,
]' _ Zzz + Zt E <+ —>—0—
| :
ZuZzz _lezzl + ZIIZt ]1 ]2
. 7 .
]2 21 E\ | Z Z |
Lyl —Lply+2,Z, |, U, = 2171 E
U =—7 ]2 ) L Ly —Lly + ZIIZt
U 7, Z
> K, =—2= 2171 =0,28+ j0,19
Uy ZnZay =2l + 4114
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VD1 Ham tI'UYéIl dat (4)

30 20} E=220V 1, [,
= 3 e «—
20 50 Z =15+;25Q| . .
Tinh K, K, K. E™) | U, 1Z] | U, ]| |z,
]' _ Zzz +Zt E\ *— < —>——
1 = . .
ZuZzz _lezzl +ZIIZt ]1 ]2
. —/ . —7
I, = 2! E\ s K = 2l =10 27+ 70,10
2 Ly —2LyZ2y + 24,2, > - Z,+7Z
K==L
i ]1 )
Mang hai ctra 114



VD1 Ham tI'UYéIl dat (5) .
{30 20} E=220V I, 1,
= ) e —
20 50 Z =15+ j25Q2 . .
Tinh K, K, K. E™) | U, 1Z] | U, ]| |z,
]' _ Zzz +Zt E ) —<— —>——
1= :
anzz _212221 +ZIIZt ]1 ]2
U2 _ Zlet E>_> Ku,- _ ZﬂZt
L Ly —2Lly+ 22, £, +Z,
r Y =6,60+ 5,15 O
ui ]1 ]
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E=380V:Z =15+ j250; /, f

" ——>— ——0—
K, =0,28+0,19; Tinh U,. i . .
EGD U, [Z] U, ZI
o—<— —>——O—
I I,
o Up
YU > U, =K E=(0,28+j0,19)380
U=E =107,7+ j70,5V
—|U, =128,7V
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