" NGUYEN CONG PHUONG

LY THUYET MACH I

MACH MOT CHIEU



Tﬂuﬁmﬁnm HOCE

BACGH KHOAHAINOI]

Ly thuyet mach I

I. Thoéng s6 mach
II. Phan tir mach

I11. Mach mét chiéu
1. Cac dinh luit co ban
2. Cac phuwong phap phan tich
3. Cac dinh ly mach

IV. Mach xoay chiéu

V. Mang hai cura

VI. Mach ba pha

VII. Khuéch dai thuat todn
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Mach mot ch1eu

e L.a mach dién chi c6 nguén mot chiéu
* Cudn day (néu ¢6) bi ngén mach

e Tu dién (néu cé) bi hé mach

* NO1 dung:

e Cac dmh luat co ban
* Cac phuong phap phan tich
* C4c dmh ly mach

https://sites.google.com/site/ncpdhbkhn/home
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Mach mot chicu

1. Cac dinh luat co ban
a) Dinh luat Ohm
b) Nhanh, niit, va vong
¢) Dinh luat Kirchhoff
2. Cac phuong phap phan tich

3. C4c dinh 1y mach

https://sites.google.com/site/ncpdhbkhn/home 4
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» Lién hé gitta dong & 4p cliia mot phan ti.
* Néu c¢6 nhiéu phan tr trd 1én thi dinh luat Ohm chua du.
« — Cac dinh luat Kirchhoff.

https://sites.google.com/site/ncpdhbkhn/home 5



VD1
R=20Q,u=100V,i=7"

i R
—Pp— ———o

U
w100 _

R 20

Pinh luat Ohm (2)

VD2

R=40Q,i=2A,u="

R

u=—Ri=-40.2=-80V

https://sites.google.com/site/ncpdhbkhn/home 6



hah nut va Vog (1)

Nhdnh: biéu dién 1 phan t&r mach don nhat (vi du 1 nguon
ap hoac 1 dién tr¢), hodc cic phan tir nd1 ti€p vo1 nhau
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Nhanh nut va Vong (2)

| Nut: diém noi1 cua it nhat ba nhanh.

* Biéu di€n bang mot dau cham.

* Néu cac nut no1 vo1 nhau bang day dan, chung tao thanh
mot nut.
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Nhanh nut va Vong (3)

* Vong: mot duong khép kin trong mot mach.

* Duong khep kin: xuat phat 1 dlem di qua mot SO dlem
khac, mo1 diém chi di qua mot 1an, roi quay trd lai diém

xuat phat.
El E3 \R’l
)
\\_/ k
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Mach mot chicu

1. Cac dinh luat co ban
a) DPmh luat Ohm
b) Nhanh, nut, va vong
¢) Dinh luat Kirchhoff
2. Cac phuong phap phan tich

3. Céac dinh ly mach

https://sites.google.com/site/ncpdhbkhn/home 10 Y 4



* C6 hai dinh luét Kirchhoftf: dinh luat can bang dong
(KD), va dinh luat can bang ap (KA).

* KD: suy ra tu luat bao toan dién tich.

* KA: suy ra tu luat bao toan nang luong.

https://sites.google.com/site/ncpdhbkhn/home 11



THUITNG W

n=1
Quy woc: dong di vao nit mang dau duong (+),
dong di ra khoi nut mang dau am (-)

a: i —i,~i;=0 - OB

b:iy+J =i, =0 |

C. _ll+12_J+l4:O
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Pinh luat Kirchhoff (3) KD

VD3
i1=4A,i2=3A,i3=? L Ly R
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THUUNE BT

n=1

Quy woc: dién ap cung chiéu voi vong mang dau duong (+),
dién 4p nguoc chiéu vdi vong mang dau am (-)

A:Ri +R,i,—E =0

B: -Ri,+Ri,+Ri,-E,=0 1

C: Ri,+Rji, +R,i,—E —E, =0

https://sites.google.com/site/ncpdhbkhn/home 14



:Ri, +R,i,—E, =0

. —Rj,+Ri,+R,i,—E, =0

Ri +Rji, +R,i,—E —E, =0

:Ri +Rji, = E

. =R, + R, +R, = E,

» Ry +Ri; + Ry, = E + E;

https://sites.google.com/site/ncpdhbkhn/home
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Rl—ZOQ Rz—lOQ El—llOV ll i3 R

El E3 i
i1 =4A, =" R, R, J R,
A fiz I, Y
A:Ri +Ri, =E, - 204+10i,=110 _ i =197204 5,

10
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Mach mot chicu

1. Cac dinh luat co ban
a) Dinh luat Ohm
b) Nhanh, niit, va vong
¢) Dinh luat Kirchhoff
2. Cac phuong phap phan tich

3. C4c dinh 1y mach

https://sites.google.com/site/ncpdhbkhn/home 17
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Mach mot chié

1. Cac dinh luat co ban

2. Cac phuwong phap phan tich
a) Phwong phap dong nhanh
b) Phwong phap thé niit
¢) Phwong phap dong vong
d) Bién doi twong duwong
e) Phwong phap ma tran

3. Cac dinh ly mach

https://sites.google.com/site/ncpdhbkhn/home 18



PthO’ng phap dong nhanh (1)
» An s6 12 cdc dong dién cua cac nhanh.

* SO lugng an s6 = s0 luong nhanh (khong ké nguon
dong, n€u ¢O) cua mach.

https://sites.google.com/site/ncpdhbkhn/home 19



VD1

P/thO’ng phap dong nhanh (2)

iy =i, =i, =0 AN AN oy, WA 2

N ]

b:i,+J—-i,=0 E

c: =i +i,—J+i, =0 1%,

X . .o A L

\ AR R, =E ) (S {

B: —-R,,+R,i +R,i, = E,

C: Ri +Ri +R,i, =E +E,

6 phuong trinh 4 an s6 = 4 phuong trinh 4 an so

-

a:i,—i,—1,=0

b:i,+J—-1,=0

c: —,+i,—-J+i, =0
AR, tR,i, = E

.
(i =i, =i, =0
i, +J-i,=0
\Rlil + Rziz = E1

J\

}ﬁq—g—g:0>_*

J

3 phuwong trinh 4 an s !!!
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VD1

— 3

PthO’ng phap do nhnh (3)

AR, tR)i, = E
[, =i, —i;, =0

I, — 1, =0

b: l3+]—l4:0
c: —i+i,—-J+i, =0

L+J—i,=0 3 phuong trinh 4 an s6 !!!

(R, + Ryi, = E|

Viét phuong trinh KD cho nit nio?
Vi€t phuong trinh KA cho vong nao?

Mot mach dién c6 ngp, phuong trinh KD va ng, phuong trinh KA, véi:

Ngp = S@_nﬁt — 1

ngs = sO_nhanh — so_nut + 1 (khong ké nguon dong, néu co)

https://sites.google.com/site/ncpdhbkhn/home
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VD1

PthO’ng phap dong nhanh (4)

[\/
' nA:3—2+1=2 E
IRl
°
———— NEDEL
a: i,—i, =i, =0
b:i,+J-i,=0 ()
o 4 NI
A:Ri +R,i,=E E,
. . o R,
B: —-R,i, +Rji, +R,i, = E,

Mot mach dién c6 ngp, phuong trinh KD va ng, phuong trinh KA, véi:

Ngp = S@_nﬁt — 1

ngs = sO_nhanh — so_nut + 1 (khong ké nguon dong, néu co)

https://sites.google.com/site/ncpdhbkhn/home
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VD1

‘a:i—i,—i,=0
b:i,+J—i, =0
A:Rji +R,i, = E,
\B{+&5+R%+MJ:EJ

https://sites.google.com/site/ncpdhbkhn/home
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TRUDNE 8 B .

VD2

i)

Ngp=s0 nit—1=4-1=3

Ngy =50 _nhdnh —s6 nit+1=6-4+1=3

ra. —i1+i2—i6=0

b: il—i5+i3+]=0

¥

=iy +ig—J=0
A: Rii; + Rsis + Ryi, = E,
© Ryis + Reis — Ryi, =0
_C: Ryi, + Ric + Rji, = E,

3
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VD3
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nhanh (8)

VD4
>
R, =10Q, R, =200, Ry = 150, E, =30V, E; =45V, | 4; AN iy
J =2A. Tinh cac dong di¢n trong mach? E, * :
J
R R R
(i +i, =i, +J =0 e :
{Ri,—Rji,=E, -1
\Rziz +Rii; = L,
A A A
3 =1 i, == I, =3
A A A
11 |-1 1 -1 1 -1 11
A=/10| |-20|| 0; A, 20 0[; A, =[10 0;A, =10 —20
0|20 | 15 20 15 0 15 0O 20
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PthO’ng phap dong nhanh (9)

VD4 >
R, =10Q, R, =209, R, = 150, E, =30V, E; =45V, | 4; A= iy
J =2A. Tinh c4c dong dién trong mach? E, @ 3

J
R » R R

Foo, . | 5 3
hrh i+ =0 i i, —i,=-2 y

{Ri—Rji=e  —410i —20i, =30

o 15 =

Ry, + R, = e, 20i, +15i; =45

G

=1(—20.15 200 —10[1.15-20(-1)]+0[1.0—(-20)(-1)]

=-650
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VD4

Tﬁ%ﬁﬂlﬂﬂﬂ O e

R, =10Q, R, =20Q, R, = 15Q, E, =30V, E; =45V,
J =2A. Tinh c4c dong dién trong mach?

‘. . . .
[, +i1, i, +j=0

<RI, — R, =e

Ryl, TRyl = ey

A=-650; A,

4

- <10;,

= -1350; A,

+i, —i,==2

~ 20i, =30
20i, +15i, =45
—1350
) i =——=2,08 A
12 :%, l3 :% : - 50
L i =20 - 46 A
—650
=300; A, =—2350, i, = 50 360
\ —650
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VD4

R, =10Q, R, =20Q, R; = 15Q, E, =30V, E; =45V,
J =2A. Tinh cac dong di¢n trong mach?

PthO’ng phap dong nhanh (11)

e

i, ti, —i,=-2
1101, =204, =30
1104, +15i, =45+30
i, =2,08 A
- <11, =—0,46 A
,=3,062 A

G %} 19
R1 J b Rz R3

https://sites.google.com/site/ncpdhbkhn/home

=30

= 45

(0 +i, —i=-2
410, =204,
20i, +15i,
;, =2,08 A
S <, ==0,46 A
i, =3,62 A
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Mach mot chicu

1. Cac dinh luat co ban

2. Cac phwong phap phan tich
a) Phuong phap dong nhanh
b) Phwong phap thé niit
¢) Phuong phip dong vong
d) Bién doi twong duong
e) Phuong phdp ma tran

3. Cac dinh ly mach

https://sites.google.com/site/ncpdhbkhn/home
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[ =f1(0a ®b)
Iy = f2(Pas Pp)
i3 = f3(0a @)
Iy =J4(Qas v)

)
(hé 2 phuong trinh 4 an s0)

>_> {Au% + Aoy, =B,
Ay @, + Ay, =B,

(hé 2 phuong trinh 2 4n sd)

https://sites.google.com/site/ncpdhbkhn/home 31



« An s6 12 dién thé cta céc ndt.
* Con goi 1a “thé dinh”.
* Dung KA de do6i an s6 “dong dién nhanh” thanh an

sO “dién thé nuit”.

/il =f1((0a’ (ob) \

(Gt h-i3=0 iy = f2(0a @)
3=y +J=0 i3 = f3(0, ®p)
9 Ryiy - Roir = E, — E ia =190 9)
KRziz + R3i3 + Riiz=E, {An% + Apg, =B,
KAzl% + Ay, = ly
(60 dinh thirc bac 2) (3 dinh thirc bac 2 + 4 ham f)

https://sites.google.com/site/ncpdhbkhn/home 32



ll _ f(¢a9¢b’¢c) .

. . _E-¢,*+9.
Riy + (@, —@.) = E| - i) = Ra -l 2k 9,
| 1

Néu dit ¢, =0 |
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Ri+(@,~@,)=-E ~Ri+($, @) =—E

: _E_¢a +¢b -_E+¢a_¢b
. — - 1l =
R R
L — - E+ p
¢, =0-i= E-¢, @, =0 - i= 9

R R
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THUUNG ..

PthO’ng phap the nut (7)

VD1 I—)at ¢, = b
A i
a.ll—12—13—0\ E, " E K
R R IO
b:i,—1,+J =0
f’z I,y
_E-¢, | C
ll_ R E1_¢a_¢a _E3+¢a_¢b :O
1
) >_)< R, R, R,
2= Etd-t &, _,
. +¢a_¢b ; R3 R4
l
3 R3 ( 1 + 1 + 1 j¢a _i¢b :ﬂ_g
A < R, R, R, R, R, R, {¢a
l4:— — —
R E 9,
R b e
T \ R, R, R R,
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VD1

Phu'()’ng phap the nut (9)

bat . =0

https://sites.google.com/site/ncpdhbkhn/home
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VD2

Phu()’ng phap the nut (10)

Dat O, = 0

Jo.-( Jou( 4. =
Jo.+ Jo-| 4, =
Jo.- Jo- Jo.=

https://sites.google.com/site/ncpdhbkhn/home 40




Phu()’ng phap the nut (1 1)

VD2
bat . =0
a: |- ¢, - @, —
sb:— ¢, +| @, — ]¢d:
d :—( P, ‘( ]% "‘( j¢d =

https://sites.google.com/site/ncpdhbkhn/home 41



VD3

Phu()’ng phap the nut (12)

bat ¢, =0

N—

B, —[ ¢ ~( )8, =

¢, +|- P _L ]¢d =

https://sites.google.com/site/ncpdhbkhn/home 42
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Phu()’ng phap the nut (13)

VD3
bat ¢, =0
(b: (R2-1l-R7 ;3 I;J%-[ R%% ~( 0)¢,
e —[ R%Jm e 2 —[ < )8
d: 0)¢, - Ri4 C+£%1+;4+R:RJ 4, =
Ri==
G B
Je: —( éjm e
a: 0)¢, -  Jo

https://sites.google.com/site/ncpdhbkhn/home

N

E3 &

Ry Rg
_E
Ry

b

Ry

_/

L

Ry

1.1

R R,

)8, SRE
Ry Rg
__B
P, R,
J :—J—ﬂ
Ry



Tﬁ%ﬁﬂlﬂﬂﬂ O e

R, R, R R,

1
j¢c (EJ“E
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PthO’ng phap the nut (15)

Rl = IOQ, R2 — 209, R3 — 159, El - 30\/, E3 — 45\],
J =2A. Tinh c4c dong dién trong mach?

1 1 ¢ _30 E
10 20 15

— ¢a :9,23V

_30-9,23
: 10

H<5:_;3%>0A6A

VD4

=2,08 A

+
52451?23:162A
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Phu'O’ng phap thé niit (16)

bat ¢, =0

VD5

b: L
Ry

Jci—

d:—(

https://sites.google.com/site/ncpdhbkhn/home 46 Y 4
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Phuong phap thé nit (17)

VD5
bat ¢, =0
((b: iy +iy+ig =0
C:i4+i5_i3:O
. _E+E, . _ -9, . _E-§+P
Jh~ » b = ’ 3_
R, R, R
_¢d ¢c i__¢c i_E6_¢b
s Y5 T > tg T
R, R, R,
X2
=Py Es—$+8. , Es =@ _ 1, 1,1 ¢b_i¢ £ | Ee
R, R, R, R, R; Ry R, Ry Rg
— 3 — S
Er=¢. =0 _Es=9p*+9. _ _i¢b+ L, 1,1 - E B
R, R; R; | R R, R, R R, R4

47
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—

bat ¢, =0

I tig +is+ig =0

_E+E,

ll _—

R
_¢d

R,

b, =E;, @

— P

_¢b + E7 _¢

915:

'/}

al2_

R,

_¢c
R

_¢c:

716:

Es - @,
Rg

R, R,

¢b _¢c =

(P

R,

Rg

_¢c =k

Ry

Ec -9, — (i_l_i]% [L.Fi

Rs

https://sites.google.com/site/ncpdhbkhn/home

Jo-

Eq

Rg

&

Ry
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Mach mot chicu

1. Cac dinh luat co ban

2. Cac phwong phap phan tich
a) Phuong phap dong nhanh
b) Phuong phép thé nit
¢) Phwong phap dong vong
d) Bién doi twong duong
e) Phuong phdp ma tran

3. Cac dinh ly mach

https://sites.google.com/site/ncpdhbkhn/home
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C;

>% {Alll.A + Alzl.B = Bl
Ajig + Apip =B,

A:Rji +R,)i, = E, \
B: —R,i,+Ri,+R,i, = E,
(hé 2 phuong trinh 4 an)

iy =f1(is, ip)

iy =iy, ip) (hé 2 phuong trinh 2 an)
i3 =f3(iss Ip)
i4 =f4(iAa lB) J

https://sites.google.com/site/ncpdhbkhn/home 50



I

I, =i,
Ly =1y Tl

https://sites.google.com/site/ncpdhbkhn/home
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VD1

L = iA
l, =1,
i3 = iB
i, = —i,
Is = ~l¢
i =i,

L Ly Ly
—> ~> >
N
[ : : [

A \
L lg B
I [
9 .l 10
< Le <
i o ) . l
D [l Ly E
)
—> —> —>

https://sites.google.com/site/ncpdhbkhn/home

i, =1, ~ ¢
Iy =1lc ~ g
Iy =1, ~1p
Ly =lp ~lg
Ly =i Tl
Ly = le T
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VD1

L =1,

I, =1,

Iy = I

Iy = ~lp ~lg
Is = ~lc

e =1,

L Ly Ly
> S RN
/_l
] : : [
A Y Y
l7 18 B
[ [
9 .l 10
< lC <

https://sites.google.com/site/ncpdhbkhn/home

i, =1, ~l¢

Iy =lc ~lg

ly =1, —Ip

Ly = g

Iy =i Tl

Ly =lc g ~ I
53




PthO’ng phap dong Vong (5)
« An s6 la dong dién chay trong mot vong (dong vong).

* Dong vong la dai lugng khong c6 thuc, nhung tién lgi cho
viéc phan tich mach dién.

* Dung KD dé¢€ doi an so “dong dién nhanh” thanh ng, an s

“dong dién vong”.
(i=filinin )

(Gt ih—i3=0 i> = fie ig)
i3—Iiy+j=0 i3 = f3(is, Ip)
) Riij — Ry, =€ — e iy =f4(ips ip)
Ryiy + Ryis + Ryis= ¢, {AniA + Apip = B,
KAzliA + Ayl = By

(60 dinh thirc bac 2) (3 dinh thirc bac 2 + 4 ham f)
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VD2 b
Ng, = sO_nhdnh — s6_ndt + 1 — T
=3-2+1=2 -
1(4) &,
Iy J
i\
C
A:Ri +R,i,=E, A
B: -R,i,+R;i; +R,i, = E,
(o) -y N
I, =1, >_) <R11A+R2(1A—ZB)—E
I, =1, ~ 1, TR, (i, mig) TR, TR, )= E
i3_i3
=t )

https://sites.google.com/site/ncpdhbkhn/home
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VD2
Nga = sd_nhanh — sd_nit + 1
=3-2+1=2
A:Ri +R)i, = E, \
B: -R,i,+R,i,+R,i, =E,

I, =i, —J
I, =1

Rii, + R, (i,

_A
i~y +J . {—

—i,+J)=E
—i,+J)+R,(i,~J)+R,i, = E

3
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VD2

A: R +R,i,

B :

i, =i, —J
I, =i, — i,
I, =i, —J
i4:lB ]

nKA=so_nhanh — 6 nit+ 1
=3-2+4+1=2

= E1 \
— R,i, + Ry, + R,i, = E,

-

Ry —J)+R,(iy —ipg) = E

R,(i,—i,)+R,(i,~J)+R,i, = E

3
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VD3

Ny =s0_nhdnh —sd nit+1=6-4+1=3

THUUNG =

A: Ry + Rsis + Ryiy = E,
B: _R3l3 +R4i4 _RSZS =0
i =iy iy Tig—igs iy =—ig—J
l4:lB_lC’ lszlA_lB, l6:_lCJ
(Riiy +Rs(iy—ig)+Ry(iy —io) = E
TRy (i —ic) =Ry (ip —ic) =~ Re(—ic) = —Eg

https://sites.google.com/site/ncpdhbkhn/home
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VD3 Ngs =sO_nhdnh —s6_nit+1=6-4+1=3

— Rglg =

l4 :iB _lC _], 15 —
Riig — R

.

—R; (—ig

By~ Eg
=0

=—-E¢ g
; I3 =i, ~lp
igtJ;0g ==y — 1o

—R, (_ic )~ R, (iB

~i—J)=Rs(~ig +J)=0

https://sites.google.com/site/ncpdhbkhn/home
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PthO’ng phap dong Vong (1 1)

nKAzso_nhanh—so_nut+1—6 4+1=3

VD4

R,

A: Ri +Ri.,-R,i, =E,

B: Rj,-Ri +Ri.=E,—E,
C: Ri —(R,+R)i,=

'

iI:iA_‘];iZ:_iC; i3—lB

iy = =iy is Zig Fig i Zip —ip
(Ri(iy—J)+Rs(iy +ig)—Ry(—iy) = E
Ryip = Re(ic —ip) + Rs(iy +ig) = B3 — Eg
Re(ic —ig) = (Ry + Ry)(—i¢) = Eg
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VD5
Rl — 109, R2 — 209, R3 — 159, El — 30\/, E3 — 45\],
J =2A. Tinh cac dong di¢n trong mach?

10i, +20(i, —ig +2) =230
<
205 —iy —2) +15i5 =45

[ 30i, —20ig = -10
—20i, +35i5 =85

S 3

o osa i =i, =2,08 A
N {ZA_3’62 \ -, ==, i, —J =-0,46 A
B i, =i, =3,62 A
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VD5

b/

1

10i, +20(i, — i +2) =30
1200, =i, —2)+15i, =45
(i, =2,08 A

iy =3,62 A

i =i, =2,08 A

i, =i, +i, —J =-0,46 A
i, =3,62 A

\13_ B

— 3

106, +ig) +20(i, +2) =30
<
105 +iy) +15ig =30+45

i =-1,54 A

ip =3,62 A
i =i, +i, =2,08 A

i, =—i,—J =—0,46 A

i =i, =3,62 A
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TRUONE 8 { Bl

Cac phu:o’ng phap phan tlch

* Doi voi mot mach dién c6 n nhanh, p/p dong nhanh s¢€
dan dén viéc giai dong thoi hé n phu:0’ng trinh »n an.

 — Rat it khi diing phu:cmg phap dong nhanh.

* Hai p{g dong vong & thé nit giam s6 lugng phuong
trinh & sO lugng an.

. gen dung hai p/p dong vong & thé nit khi giai mach
i€n

* Cho mét mach dién, chon p/p thé nit hay dong vong?

* — Lua chon:
* Chon p/p nao co it an s6 hon,
* P/p thé nut rat thich hop cho mach di€n chi ¢6 2 nut,
* COo mot so kleu mach dién khé dung p/p thé nt,
 C6 mot so6 kiéu mach dién khé ding p/p dong vong.

https://sites.google.com/site/ncpdhbkhn/home
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VD7

Tinh l3

Phuong/phidp dong\nhénh: 4 an P : J<> R
Phuong phiphe ndl:)2 4n ! & P R

Phuong phép d0ng Aong: 2 én fiz | i
C

Ry +R, i, =
— E3 . E4
E,=R,J x,
R
i £y 4 |
i Rp + Ry + Ry
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..... 1 TRUDNE BAIHOC

S e TSR e | - BACH,KHOA'HAYNOI
e e L

Mach mot chicu

1. Cac dinh luat co ban

2. Cac phwong phap phan tich
a) Phuong phap dong nhanh
b) Phuong phép thé nit
¢) Phuong phip dong vong
d) Bién ddi twong dwong
e) Phuong phdp ma tran

3. Cac dinh ly mach

https://sites.google.com/site/ncpdhbkhn/home
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Blen ('101 tu:()’ng du’O’ng

» Hai phan tur mach dugc goi la twong
duong nhau né€u ching c6 quan h¢ gitra
dong & 4p giong nhau.

» Céc phép bién d6i twong duong:
* Nguon 4p
* Ngudn dong
* Pién trd ndi tiép
* Dign tro song song
* YA
* Nguon 4p <> ngudn dong
e Millman
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Ngubn dp (1)

N
1

VD1

https://sites.google.com/site/ncpdhbkhn/home 67 Y 4



rnuﬁmﬁnm HOCE

. ~ BACH;KHOA'HAINGI]

Nguon ap (2)

lCD—P. ®

VD2
100 Tzocz 100
®
l 50V 50V
. _50 .50 .
Iy = 0 =5A 110=1—0=5A=1E
I, = 0 5—0—75A
10 20
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rnuﬁmﬁnm HOCE

~ BACHKHOATHAYNOI}

Nguon ap (3)

.@_.. :

10 (%) <#> 100 fmg§>

Iy = = i, =—=5A=i,

10~ 10

i, +2=i, - i, =3A
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Nguon dong (1)

it
VA A A ]
OJOLOL_J ORISR W

{

VD4
J,=J, +J
Jq I J2 J12 I
)
JRI R, JRI R,

https://sites.google.com/site/ncpdhbkhn/home 70 Y 4



S ] TRUGNE[BAIHOC

B ¥ems | (BACHKHOAHAINOI]

Ngudn dong (2)

o—@ ¢
@-b. ®
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TRUONE BAIHOC)

BACH,KHOAHAYNGI)

— ab
R R Ug = R,
q 1 2 _IZ RI + R2
u
Ug, = R, ab
R +R,
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=y = TRUDNG BAIHOG]
L = _ i

BACHKHOAHAINO]

Dién tro song song

. R, =

R R,

Rl +R2
1 1 1
+—+

l l
i R2 ’ Rl +R2

https://sites.google.com/site/ncpdhbkhn/home
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Blen d01 tu:()’ng du’O’ng dlen tro (1)

VD5 .
R =4Q;R,=6Q; R, =8 Q; Tinh R,,? I
R, +R)R R R
R,=(R,+R,)/IR = (R+R)R_ (6+8)4 =3,11Q ! :
(R,*+R,))+R, 6+8+4 l
be
VD6 R, b R,
Ri=4Q;R=6Q;R,=2Q; R,=10Q; Tinh R, ?
&7 d. 4{
R = RR, . RR, a R, R, .
R+R, R +R, "
_ 46 210
_4,07Q Rl b.d R3
4+6 2+10 ’
a K, R, C

https://sites.google.com/site/ncpdhbkhn/home
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Blen do1 tu:()’ng du’O’ng dlen tro (2)

VD7
Rl=4Q;R2=6Q;R3=89;TinhRab? ’ | ) | R ‘
2
R,=R /IR, R || < R K,
RR, _ 4.6
= = — 2,4Q R

R +R, 4+6 ”“l—z be l ’

VDS K, ’ Ky

R =4Q;R,=6Q;R,=2Q; TinhR,.?

R(ZC:RI//R2 a
__RR, _ 46 5,0 |
R+R, 4+6 R
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Bien (101 tu:()’ng du’ong dlen tro (3)

VD9
Ri=10Q, R, =20 Q, R; =30 Q, R, =40 Q, Rs =50 Q, Tinh R,.? Rl IRs RS
a4 o—r dl ——eoC
R, R,
s °

Bi€n doi Y&>A )
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TRUONE BAIHOC)

BACH,KHOAHAYNGI)

R = RR, +R,R; + R R,
a R1

R = RR, + R.R; + R,R, a
b R,

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

; R,

>

—
R R

R, =
R +R +R
RcRa
R, =
R +R +R
RaRb
R, =
R +R +R
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=TI et - - . i ra i e . Y
T e TS | BACH;KHOAHAINOI

YoAQ)
VD9 -~ AN

R=10Q,R,=20Q,R; =30 Q, R, =40 Q, R = 50 Q, Tinh R,.? R IR
1
5

3
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TRUONG BAIHOCY

BACH,KHOATHAYNQ]

VD9 - =~ <
R =10Q,R,=20Q,R; =30Q, R, =40 Q, Rs =50 Q, Tinh R,.? R I
1 R. R,
R\, R
o—
a R, ‘ | c 7
° *—] _ a e— ® —o(C
d R R
Rzy R, . 2 / 4 .
4 R, )
RIS d R35
o— —1— O}
a | — 1 LS
R, R,
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VD9 4 b\

Ri=10Q,R=20Q,R; =30Q,R, =40 Q, R; =50 Q, Tinh R,.? R
1 R. R,
(" R;Y\, R Ciach 1
o—
a Rlz ‘ | c dl
® ] _ a o— = oC
R d R Rz / R4
k Zy ! [ ] [ ]
RR RR R.R
R, = 22— =2 50Q,R = 2 =6,25Q,R,, = >2— =12,50Q
R +R,+R, R +R, +R, R +R,+R,

(R15 + R3 )(RZS + R4) —
R15 + R3 )(R25 + R4

23,94Q

Rac = R12 +[(R15 + R3)//(R25 +R4)] = R12 +
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Tlil.lll’n.ll:i BHIHI]E e : |
BACH,KHOATHAING]

4 b N
Ri=10Q,R,=20Q,R; =30Q, R, =40 Q, Rs = 50 Q, Tinh R,.? R I
1 R. R,
RR +RR +RR Cach 2
5 = —3 s * K, =46,00Q
R5
RR.+R.R.+R.R as— d —tC
R, =—12——5 =51 =76 67Q R, R,
R3 ® ®
RR +R.R +R.R
R35: 1773 3R5 5 1:23OQ l
Rl
_ 4 R, N
R =[(R,//R)+(R,/IR)]/IR,
RIS d R35
[ RR; . RR, j X I e ’
13
=tk KPR P3040 <l — L L <
R2R15 + R4R35 +R R R
13 2 4

R, *Rs R, *R;
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Blen do1 tu:()’ng du’O’ng _

» Hai phan tur mach dugc goi la twong
duong nhau né€u ching c6 quan h¢ gitra
dong & 4p giong nhau.

» Céc phép bién d6i twong duong:
e Ngudn 4p
e Ngudn dong
» Pién trd noi tiep
* Dién tro song song
* YA
« Nguon ap < nguon dong
* Millman
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Tﬂuﬁmnnm HOCE

' 'DE NOJIj

Nguon ap o nguodn dong (1)

E
O

A 1

R

a e—— .—’b

o
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— o Tﬁuﬁmﬁ_ﬂmﬂua

e
e S

guon ap > ngun dong (2)

VD10 b )
R=10Q,R =40Q,R; =30 Q, R, =40 Q, ; rl- < :) T
E;=30V,E;=20V, J=2A. Tinh i;? E, : E, J
' () «
j=E 2305, | R, A R,
k10 izf c Yi
E,=R,J =40.2=80V —*
)
R = RRf ;e :11004;44(1)0 =80 Tf@
1 2 3
E, E,
E,=R,J,=83=24V R, R,
_ R
13:E12+E3 E, _24+20-80 _[S0.46A J l f
R,+R,+R, 8+30+40 9 |
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{BAIHOCE

BACH,KHOATHAYNQ]

Rl Rz R4
R,
e B b
El + Ez —_ E4
1 R R, R
= E = 1 2 4
th 1+1+1+1 d 1+1+1+1
R R, R, R, R R, R, R,
de Etd@
th
b e I
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VD10

M1llman (2)

RI_IOQ R,=40Q,R; =30 Q, R, =40 Q,
=30V, E;=20V,J=2A. Tinh i3?

E,=R,J =402=80V

Ro=F— =7 778
_—— — 4 —
R R, 10 40
£ 30
R 10
E =—"1 = =24V
27 1 11
_—t— — 4 —
R R 10 40
. _ExtE-E, _24+20-80
P R,+R+R, 8+30+40

=(—0,46 A
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Blen ('101 tu:()’ng du’O’ng

» Hai phan tur mach dugc goi la twong
duong nhau né€u ching c6 quan h¢ gitra
dong & 4p giong nhau.

» Céc phép bién d6i twong duong:
* Nguon 4p
* Ngudn dong
* Pién trd ndi tiép
* Dign tro song song
* YA
* Nguon 4p <> ngudn dong
e Millman
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. | TRUDNG BAIHOG)

. %...- | BACHKHOAHAINOINS

Mach mot chicu

1. Cac dinh luat co ban

2. Cac phwong phap phan tich
a) Phuong phdp dong nhanh
b) Phuong phép thé niit
¢) Phuong phap dong vong
d) Bién doi tuong duong
e) Phwong phap ma tran

3. Cac dinh ly mach

https://sites.google.com/site/ncpdhbkhn/home
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SwE—— e | TRUONG8AIHOC]

ke SR _ BACH,KHOATHANOI)

Ma tran (1)

» Tir mach dién viét truc tiép phuong trinh ma tran:
Ax=Db

« Ap dung cho dong nhdnh va dong vong.
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VD1

a: i, —i, I,

=0

b:i,+J—-i,=0

A:Ri +R,i,

:E1

B: —Ryi, + R, + R,i,
1 -1 -1 0]
o o0 1 -1
IR R, 0 O
0 -R, R, R,
o Ai=b
S i=A"Db

:E3

R4
i,
0
; ; ; b
-J I Iy I3 Iy
E, a 1 -1 | -1 0 0
E b 0) 0 1 -1 || =J
3
= | A | R | R, O 0 || E|
B | 0 -R, R, |R,| E
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Ma tran (3) dong nhanh

VD2
A
I ) I3 Iy I5 lg
a -1 1 0 0) 0 =11 0
b 1 0) 1 0) -1 0) -J
c 0) 0] -1 =11 0 1 J
A R, R, 0] 0) R, 0) E,
B 0 O |-R, R, —R, | O 0
¢c 10 =R, 0O -R, | 0 |-Rs|-E,
-1 1 0 0 0 -1
1 0 1 0 -1 0
0 0 -1 -1 0 1
R, R, 0 0 R, 0
0 0O -R, R, -—R; 0
0 -R, 0O -R, 0 -R,
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VD1

(R + R))iy — Ryiy = E,
~R,i, +(R,+R,+R,)i, =E, - R,J

Rl +R2 _Rz iA E1 .
PN - — Al :b
—R R2 + R3 + R4 iB E3 —R4J

2

A
b
A B
A R, +R, -R, E,
B -R, R,+R,+R, || E,-R,J
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VD2

7O
ifR, '
a o=

12

|

R6

A
b
A B C

A |R +R,+R| -R. -R, E,
B -R, R,*+R,+R, -R, *R,J
C -R, -R, R,+R,+R/ |-E,
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— 7 L. R S BACH,KHOAHAINOI

Mach mot chicu

1. Cac dinh luat co ban
2. Cac phuong phap phan tich

3. Cac dinhly mach
a) Nguyén Iy xép chong
b) Dinh ly Thevenin
¢) Dinh ly Norton
d) Truyén cong suat cuc dai
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| Tnun'mr.' BAIHOC,

~ BACH,KHOA'HAINOI)

Nguyen ly xép chong (1)

p— — —

ngl u

ngl’ ng3’ Ing3

ng2 ’ lng2

Uu=1u +

+ 7
ngl L

ng?2

1 =1

+u
ngl

+
ng?2 U

ng3’ ng3
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~ BACH,KHOA'} nlljl___ U

Nguyen ly xép chong (2), tat nguon |

T4t nguodn 4p

O —)

T4t ngudn dong

® )
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VD1

Tat cdc nguon 4p?

Nguyen ly Xép chong (3) tat nguon

A i3
El

R, R C@ R
izf W4

— a—) lg

A I L J

e [k e
izf e Y i
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VD2

Tat nguon dong?

Nguyen ly Xép chong (4) tat nguon

R R C@R
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Nguyen ly Xep chong (5)

VD3 1
R, R
R, = 10Q, R, = 20Q, E = 30V, J = 2A. CD C,AD 2
Tinh dong dién chay qua R,? T 7
1. Triét tiéu J, tinh iy 2. Tridt tidu E, tinh i), 3. Tinh il + i,
[ > —>
R, iz‘ E R b ‘ j
TE R2 i R2 ) :lZ‘E +i2‘]
l =1+0,67
T =[1,67A
o E oo RS R i), :
— J
l2 E R +R Rl +R2 R2
_ 10.2 R,.J
=20 _ =14 10420
= = +
10+20
=0,67A
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TRUDNG BA I [HOC _
imr:n KHOA'HAINGO]

Nguyen ly xép chong (6)

VD4 b
RI_IOQ R, =40Q,R;=30Q,R, =40 Q, i i t
=30V, E;=20V, J=2A. Tinh iy? E, e Bl
R OR
izf c 4’14
&

Triét tieu £, & J, tinh i)z,

Triét tidu E, & E;, tinh i3,

AW

. Tinh &g, + i3)g3 + i3],
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Nguyen ly XEp chong (7)

VD4

b
RI—IOQ R, =40Q,R;=30Q,R, =40 Q, —% .
=30V, E3=20V, J=2A. Tinh i? R, |y
® =
1. Trlét tieu E3 & J, tinh i3|El izf . 4(1.4
¢c=0 ‘)_@
1 + 1 N 1 p _ﬂ E R,
R R, Ry+R, )" R K Rz Ky
izf c 4(;‘4
- ¢ =21,5385V
_’is‘ :¢——0 3077 A
B R, +R,
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Nguyen ly Xep chong (8)

(1

(i4

VD4 b
Rl_IOQ R,=40Q, R, =30Q, R, =40 Q, i ;
=30V, E3=20V, J=2A. Tinh i? E e Bl
R R @ =
2. Triét tiéu E, & J, tinh i3]z iy Lo
¢c — 0 S a
i ‘i | @
11 1 . -E 1 e R
+ + ¢a = R R, R,
R, R, R;+R, Ry, + R, !
izf
L ¢ =-2,0513V -
_E,
REARE E+9, =0,2564 A
B R,+R,
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TRUONG A 1[HO C A

Nguyen ly XEp chong (9)

VD4 b
Rl_IOQ R,=40Q, R, =30Q, R, =40 Q, ; l t
=30V, E3=20V, J=2A. Tinh i? E e Bl
R 3 @ =
3. Triét tiéu E; & E, tinh i3, izf . fi,
— o b
E,=R,J=402=80V " Ml Ry 1y
Rl R2 R4
RR . )
R12 = I 2 — 10.40 =80 lzf c 4(1'4
R+R, 10+40
—E _ g
i, = s = 80— p56A i, R, E @
R,+R,+R, 8+30+40 *
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Nguyen ly Xép chong (10)

VD4 b
Ri=10Q,R =40 Q, R; =30 Q, R, =40 Q, i l t
E,=30V,E;=20V, J=2A. Tih i5? E P E R, J

1. Trét ti€u £5 & J, tinh i,
2. Trigt tieu E; & J, tinh i,

51 =0,3077A

g3 =0,2564A +

3. Triét tiu E|; & E;, tinh i5); =-1,0256 A

4. Tinh i3|g; + i3)g3 + i3],

=-0,4615A
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=il SRR ~ BACH,KHOA'HAYNOI

Mach mot chicu

1. Cac dinh luat co ban
2. Cac phuong phap phan tich

3. Cac dinhly mach
a) Nguyén 1y xép chong
b) Dinh ly Thevenin
c) Dinh ly Norton
d) Truyén cOng suat cuc dai

https://sites.google.com/site/ncpdhbkhn/home
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L Dlnh ly Thevemn (1)
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Dlnh ly Thevemn (2)

Mot mang, tuyén tinh mot cua (hai
cuc) ¢6 thé dugc thay thé bang mot
mach twong duong gom cé ngudn ap
E,; & dién tré R,,, trong do:

- E,;; nguon ap ho mach trén hai cyc,

- R,;: dién tro trén hai cuc sau khi tat
(cac) nguon (neu cO).

Mang tuyén tinh mot ctra
(mang mot cura)

https://sites.google.com/site/ncpdhbkhn/home
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rnuﬁmﬁnm HOCE

~ BACHKHOATHAYNOI}

Bmh ly Thevemn (3)

Mang tuyén tinh mot ctra
(mang mot cua)

E.;: ngudn 4p hé mach R,;: dién trd trén hai cuc
trén hai cuc sau khi tat (cac) nguon
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Cach 1

Cach 2

— “vao
th -

vao
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TRUONG BAIHOT
| BACH;KHOA'HAINO]

Bmh ly Thevemn (5)

VD3

R, =10Q, R, =20Q, e = 30V. Tinh dong dién chay
qua R; voi céc gid tri R, 1an lugtla 30, 60, 100Q?

E\4: ngudn 4p ho mach trén hai cuc

R, T E, =u,, =R,

R, T R = RR,
< TR 4R,
Rl ke
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THUUNG ..

Dmh ly Thevemn (6)

VD3

R, = 10Q, R, = 20Q, e = 30V, Tinh dong dién chay K
qua R; v6i céc gid tri Rs 1an lugt1a 30, 60, 100Q? C%
R
E,=20V; R, =6,67Q - l
: !
R, =30Q - i, =—4—= 20 _ 0,55A
R,+R, 6,67+30
th
A
E 20
R, =60Q - i, =—4—= =10,30A C%
er + R3 6,67 + 60 td
E 2
R, =100Q - i, =—4 = o 0,19A

R, +R, 6,67+100

https://sites.google.com/site/ncpdhbkhn/home

112




muﬁmﬁ_ﬂmuuc R

Dmh ly Thevemn (7)

VD3 I
R, = 10Q, R, = 20Q, ¢ = 30V. Tinh dong dién chay K R,
qua R; vdi cac gia tr1 Ry 1an lugtla 30, 60, 100027 <>
. E k]
R R
K, 1 R, =—12-=6,67Q
~— R *R,
R, l
. 1 10 < .
T Y | =—=0,1A | i =1 =0,33A [ -
iR b P T 27 10+20 i R b L ity
A
C) i == =0,05A | u,, =200,33=6,67V CD
R, 1V 20 R,| V1A
¢ i, =0,1+0,05 :
R, =t = 1 _fee7g]  =0.15A R,, = ‘hae = 007 _ 775
ivdo 0’15 Lao 1
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TRUONEBAIHOC)

Bmh ly Thevemn (8)

VD4

R, =10Q, R, =20Q, e =30V, j = 2A.
Tinh dong dién chay qua R,?

E\4: nguon ap ho mach trén 2 cuc

BACH KHOA|HAINQY

=E

—> ° Rlil + Etd
i1 R1 L, = —-J
O Es L E,=E+RJ
E T =50V

R I R =R =100

https://sites.google.com/site/ncpdhbkhn/home

. __E, 50
* R,+R 10420
=|1,67A



TRUONG BATHOC
BACH,KHOAHAI

VD5

R =10Q,R,=40Q, R; =30 Q, R, =40 Q,
E,=30V,E;=20V,J=2A. Tinh i,?

_Rziz +R3i3 + Etd = E3
- E, =E;+ R, - Ry,

Ri +Ri,=E [ii=-1A
L —1,—,=0 —<i,=1A
i, =-J i,=2A

- E, =20+40.1-30(-2) =120 V

/-

https://sites.google.com/site/ncpdhbkhn/home 115 Y 4



Dlnh ly Thevemn (10)

VD5 a b
RI_IOQ R,=40Q,R; =30 Q, R, =40 Q, i i !
=30V, E;=20V, J=2 A. Tinh i,? " E kKU
R1 R2 C@ R4
4 b
—— ® l{ 4(1
I R3 2 ‘C 4
R =R
Rl RZ - " l b
l .
. v (D)
RR
R, = I 2 =38Q R &
R +R, ¢ r
Yi
| R
. E 120
14: td = — 1,5385A

R, +R, 38+40

https://sites.google.com/site/ncpdhbkhn/home 116



TRUGNG Elgl]uzj,m
{HAYNO]]

Bmh ly Thevemn (1 1)

Ri=10Q,R=40Q,R;=30Q, R, =40 Q,
E,=30V,E;=20V, J=2A.Tih i3?

VD6

L, =i = b =0,60A
R *+R,
i, =J=2A

E, =40.0,60-402=-56 V

https://sites.google.com/site/ncpdhbkhn/home 117 Y 4



VD6

RI_IOQ R,=40Q,R; =30 Q, R, =40 Q,
=30V, E;=20V,J=2A. Tinh i;?

Dlnh ly Thevemn (12)

Rl
th n Rab
.
R, R, R,
R R,
R, =—12 +R, =480Q
R *+R,

_E,+E, _=56+20

l
3 R, +R, 48+30

—-0,4615 A

https://sites.google.com/site/ncpdhbkhn/home
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TRUONG BATHOC
: BACH,KHOAHAI

VD7

R =10Q,R,=40Q, R; =30 Q, R, =40 Q,
E,=30V,E;=20V,J=2A.Tinh i,?

E,=-R),
RE3R i
+
¢ =0 ¢ =—2—2 =58,1818V
1 - o E, =-40.0,5455=-21,8182 V
R,+R, R
12—¢b_E 0,5455 A
2+ 3

J
https://sites.google.com/site/ncpdhbkhn/home 119 Y 4



Dmh ly Thevemn (14)

(1

VD7 L b E, R )
Ri=10Q,R =40 Q, R; =30 Q, R, =40 Q, ; t
E,=30V,E;=20V, J=2A. Tinh i,? : E, J
a Rl R2 C@ R4
] |
th = Rca I R3 l f ‘C
— | |R, R, l
lc 21,8182V .
® O
R (R, +R R,
%:2“ 1) 295 45 O R i
R, +R, +R, | o4 1)
+ — +
i = E,, E 21,8182+ 30 =[0.2308 A
R, + R 25,45+10
https://sites.google.com/site/ncpdhbkhn/home 120




S | TRUONE[BAI HOC)

= e, L e ~ BACH,KHOA'HAYNOI
i '-'-'E:a--.:--;'.:; “ ,' Casoall i

Mach mot chicu

1. Cac dinh luat co ban
2. Cac phuong phap phan tich
3. Cac dinhly mach

a) Nguyén Iy xép chong

b) Dinh 1y Thevenin

¢) Dinh ly Norton

d) Truyén cong suat cuc dai

https://sites.google.com/site/ncpdhbkhn/home 121



.-:..

Dlnh ly Norton (1)

Mot mang, tuyén tinh mot cua (hai
cuc) ¢6 thé dugc thay thé bang mot
mach twong duong gom c6é ngudn
dong J,; & dién tr& R,;, trong do:

- J,;: nguon dong ngan mach trén
hai cuc,

- R,;: dién tr¢ trén hai cuc sau khi tat
(cac) nguon (n€u co).

https://sites.google.com/site/ncpdhbkhn/home

td

thl
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rnuﬁmﬁnm HOCE

~ BACHKHOATHAYNOI}

Bmh ly Norton (2)

Mang tuyén tinh mot ctra
(mang mot cua)

J4: nguon dong ngan R,;: dién trd trén hai cuc
mach trén hai cuc sau khi tat (cac) nguon

https://sites.google.com/site/ncpdhbkhn/home 123 Y 4



VD1

TRUONEBAIHOC)

Rl - 1OQ, R2 - ZOQ, R3 — 3OQ, e = 3OV
Tinh dong dién chay qua R;?

Jiq: nguon dong ngan mach trén 2 cuc

e 130
T Tl TR0
1
=3A !

BACH KHOA|HAINQY

Pinh 1y Norton (3)

R

https://sites.google.com/site/ncpdhbkhn/home

6,67

30+6,67

0,55A
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TRUONG BAIHOT
BACH,KHOAHAINO]]

Bmh ly Norton (4)

VD2

R, =10Q, R, =20Q, E =30V, J = 2A.
Tinh dong dién chay qua R,?

Jiq: nguon dong ngan mach trén 2 cuc

O ' {de =i +J
1 1 -
<A> |7 Rll% E
) J - J,=—+J=5A
¢ R, R,
R4 di€n tré trén hai cuc sau khi trict ti€u cac nguén
Rl I th =R1 =10Q . ; th _ s 10
< l j— j—
2T R+ R, T 20+10
l ° - 1,67A

https://sites.google.com/site/ncpdhbkhn/home 125 Y 4



TRUONG BATHOC
; BACH,KHOAHATT

Dinh ly Norton (5)

R =10Q,R,=40Q, R; =30 Q, R, =40 Q,
E,=30V,E;=20V,J=2A. Tinh i,?

VD3

a b
L E, . E, R, J W4
R, R,
izf .
J, =i,+J
E_LE l;
R R 4
¢ =0 ¢ = 1 11 31 =14,7368V ~
L > - J  =3,1579 A
Rl R2 R3
+
=Bt 1579 A
R3

J
https://sites.google.com/site/ncpdhbkhn/home 126 Y 4



Dlnh ly Norton (6)

VD3 a b
Ri=10Q,R,=40Q, R =30 Q, R, =40 Q, ; : t
E, =30V, E;=20V, J=2A. Tinh i,? " E " E R, J
R R @ =
a b
I R, lzf I fi
R1 R2 th = Rbc ‘
l c . 31579 Ib
R R
R,=—"2 +R, =38Q &
Rl + R2 thl c 4(1.4
R
i, =J, d__ =31579— 38 =11,5385 A
R, +R, 38 +40

https://sites.google.com/site/ncpdhbkhn/home 127



TRUONG BATHOC
BACH,KHOAHAI

VD4

Ri=10Q,R=40Q,R;=30Q, R, =40 Q,
E,=30V,E;=20V, J=2A.Tih i3?

d
OO
l Jt
1 El E3 ’ J

R, R,
izf C \h4
‘ E,=R,J=402=80V
R, = ! =80
- @ " 1/R +1/R,
E td
E‘12 3 E4 Elz _ El /Rl — 24V
R, R, I/R +1/R,
| | ; EntE-E _24+20-80 _ ..,
“ R,+R, 8+ 40 ’

https://sites.google.com/site/ncpdhbkhn/home 128 Y 4



Dlnh ly Norton (8)

VD4 . J ,
RI_IOQ R,=40Q,R; =30 Q, R, =40 Q, i ; ?
=30 V,E;=20V,J=2A. Tinh i5? ' E E. R, |y
R R ® =
Rd = Rab
a’T 1 L b lzf c 4(14
R, R, R, | ‘
l -0,75A Id iy
RR, C K,
th - +R =48 Q) thl
R +R, b
L =J, R =-0,75—— 48 =1-0,4615 A
R, +R, 48 +30

https://sites.google.com/site/ncpdhbkhn/home 129



TRUONGBAIHOC)
BACH,KHOAHAI

Bmh ly Norton (9)

VD5
R =10Q,R, =40 Q, R; =30 Q, R, =40 Q,
E,=30V,E;=20V,J=2A.Tinh i,?
E, b E, R J
A, R, @)
i2£c ‘Ll4
@ @
N
Ju =+
E,
i, =—=0,75A
R, - J,=0,3214 A
L—i,+J=0
. . i, =—0,4286 A
Ri,+Ri, =E +E,

https://sites.google.com/site/ncpdhbkhn/home 130 Y 4



VD5

R =10Q,R,=40Q, R; =30 Q, R, =40 Q,
E,=30V,E;=20V,J=2A.Tinh i,?

Pinh ly Norton (10) _

=

R, =R

td ca R2 R4
R, (R, +R
R, =BBHR) 55450
R,+R, +R,
=] N4 203214
R, + R,

4 E, £ E, R ‘J
R R, @) R,
L .7
R .
0,3214A IC iy
Rl
thld
25,45 =10,2308 A
25,45+10
131
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Tﬂuﬁmﬁnm HOCE

~ BACHKHOAHA{NO]]

Rt
— thl
|
Etd — uhé’mach Jtd — lngén mach
N y,
g
Rz — .uhé’chh
Lhgdin mach

https://sites.google.com/site/ncpdhbkhn/home 132 Y 4



Un mach Ungdn mach

b
Rt — .uhé’ mach
Céch 1 ‘ Cich 3 Ungcdn mach
U. -
—_— vao
th .
Lyao
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VD

Thevenm va Norton (3)

a b
RI_IOQ R,=40Q, R, =30 Q, R, =40 Q, : . t
=30V, E;=20V,J=2A. Tinh dién tré "B E R, J
tu’O’ng duong R, ciia mang mot cira? r R, ’ C@
2 L
. uho”chh _ Etd )
Rbc - . / - 7
lngdn mach td 120
> — Rbc — =38 Q
E, =120V 3,1579
Jtd =3,1579 A )

https://sites.google.com/site/ncpdhbkhn/home 134



i TRUDNG BAIHOC]

t chiéu

1. Cac dinh luat co ban
2. Cac phuong phap phan tich

3. Cac dinhly mach
a) Nguyén Iy xép chong
b) Dinh 1y Thevenin
c) Dinh Iy Norton
d) Truyén cong suat cuc dai

https://sites.google.com/site/ncpdhbkhn/home 135



i .. B

Truyén cdng suat cuc dai (1)

N Loud speaker
Amplifier A o
_0—
———0l, leo
a pe==== I
. O
: (I
R,=8() !
Vi LL!:Edl LV
NI B
O i =0
1
S p

http://www.chegg.com/homework-help/questions-and-answers/use-maximum-powe r-transfer-theorem-
determine-increase-power-delivered-loudspeaker-resultin-q6983635

https://sites.google.com/site/ncpdhbkhn/home
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P, = i2R ) 2
E Bu_ | g Ar
- — ; t
it = Etd 4 R,*+R t 4
th +Rt - d >
P, _
=0
dR,
dp, - g2 (R,+R) -2R(R,+R)
de (th +Rt)4 @
Ey
— E; th +Rt _23Rt :Ezfl th _Rt - =0 /th
(th +Rt) (th +Rt) de 7

> Rt = th

https://sites.google.com/site/ncpdhbkhn/home 137 Y 4



Truyen cong suat Cuc dal (3)

. Cong suat cuc dai s€ duogc
truyen dén tai néu tai bang dién

tro twong duong Thevenin V i
(nhin tu phia tai1):
Rt = th
*R,=R,; : goi la hoa hop tai
hoac phod1 hop tai. }
: . X . R,
* Chu y: vo1 mach xoay chiéu thi R, )
I
Zt = th

https://sites.google.com/site/ncpdhbkhn/home 138



TRUONGBAIHOC)
BA CH;KHOAHAYT

Ri=10Q,R,=40Q,R; =30Q,E; =30V,
=20V, J=2A. Tinh R, dé né nhan dugc
cong suat 16n nhat?

a b
W R
Rl RZ
R R
th :#+R3 =380
R *+R,

—>R4=th:38g2

https://sites.google.com/site/ncpdhbkhn/home 139 Y 4



" NGUYEN CONG PHUONG

LY THUYET MACH I

MACH XOAY CHIEU



= _ | muﬁms BAIHOC

~ BACH;KHOA'HAINO]]

Ly thuyet mach I

I. Thoéng s6 mach

II. Phan tir mach

III. Mach mot chiéu

IV. Mach xoay chiéu

V. Mang hai cua

VI. Mach ba pha

VIIL. Khuéch dai thuat toan

https://sites.google.com/site/ncpdhbkhn/home 2 Y 4



Pinh nghia mach xoay chiéu: ¢6 nguon (ap hoic
dong) kich thich hinh sin (hoac cos).

* Phuong phép giai:
= Dung s6 phittc dé phirc héa mach dién,
= Sau d6 dung cdc phuong phdp ctia mach mét chiéu.

https://sites.google.com/site/ncpdhbkhn/home 3



E——— s L SE:__
A S o P D g
1 i PFEIAE T L T =

Mach xoay chieu

. Song sin

Phan tng clia cic phan tir co ban
SO phirc

. Bién dién séng sin bang s6 phirc
. Phtrc hod cac phan tir co ban

. Phan tich mach xoay chiéu

. Cong suat trong mach xoay chiéu
. HO cam

https://sites.google.com/site/ncpdhbkhn/home 4



T

Song sin (1)

x(1) = X, sinwt

bi€n d0 (A, V, W, ...)
tan sO goc (rad/s)
goc (rad)

tr1 hicu dung X =—2%

X,
J2

371

wt

https://sites.google.com/site/ncpdhbkhn/home



al = 27

27
===
w

Chu ky (giay, s)

_1
f_T

Tan s6 (hertz, Hz)

371

3772

\Z

wlt

https://sites.google.com/site/ncpdhbkhn/home
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x(t) = X, sinwt

[ J * A
¢: pha ban dau
. , - x,(t) = X, sinwt
* X, s6m pha so vdi x;, NFORER "
20 I X xX,(1) = X, sin(wt + @)
hoac m . "
* x; cham pha so vo1 x,

e Néu ¢ # 0 — x, léch
pha vo1 x,

wit

\ 4

« Néu ¢ =0 — x; dong <
pha vo1 x,

-X

m

https://sites.google.com/site/ncpdhbkhn/home 7



e | TRUDNE[BAIHOC

¥eime— | BACHKHOAHATNO IS

in (4)

x(t) = X, sin(wt + @)
Xm
gﬂ > >
0 0 t

https://sites.google.com/site/ncpdhbkhn/home 8 Y 4




| TRUDNE[BAIHOC

Wil Veimo- | BACHKHOAHAYNOINS

0 (5)

xl(t) = XISin(a)t + §01)

Xz(t) = XzSin(a)t + (02)

x(t) = X, sin(wt + @) x1(1) + x5(2)

https://sites.google.com/site/ncpdhbkhn/home 9 Y 4



TRUONE BAIHOC)

BACH,KHOAHAYNGI)

VD1 VD2

x(t) = 100s1n(20z + 30°). x,(t) = 100s1n(201), x,(1) = 80sin(207 + 90°),
Tim x = x,(1) + xx(1)?

Xy

100
30°
0 0

>

X, = X2 +X2 =100%+80> =128,06

= arctg& =38, 66°
100

X
= arct
¢ g

1m

x(t) =128,06sin(20z +38,66°)

https://sites.google.com/site/ncpdhbkhn/home 10 Y 4



TRUDNG BAIHOG]

ong sin (7)

/

o S

L T I I T 1
- 1 1 1
s 1 1 1
> 1 1 1 I 1
JH S
=
= Sl f--- PO PR N
> & ] 1 1
1 1 1 1
1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1
B N i H—
1 1 1 1 1 1 1
1 1 | 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 T 1 1
1 1 1 1 1 1
fi—~~=r~-~""r---"1--g1 uL bl
1 1 1 1 1 1 1
1 1 1 P 1 1
1 1 1 1 1
1 1 1 1 1 d 1
1 1 1 1 1 1 1
b f oo
] 1 1 d 1 f
1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
C4 L o L L 1
T
1
1
1
1
= 1
= ".
« 1
1
1
1
1
H
1 1
1 1
1 1
1 1
1 1
1 1
i==--- r
1 1
1 1
1 1
1 1
1 1
b Y U= g
] V
1 1
1 1
1 ' 1
1 1 1
1 1 1
L Il
g T
== !
= f
c
»

P R s

Rl G L ey S

of-----

10

10

11
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TRUDNG [ BAIHOCH

(3)

1n

ol SONG S

sin(t)

- - - -

- -

700

oF----
3

- kb ] - - -

| e

1

1

1

1
v
~—

Ak----

900 1000

800

200 300 400 500 600

100

00 300 400 500 600 700 800 900 1000

2

100

+ 2sin(2t-30)

sin(t)

sin(t) + 2sin(

L L L T

el

900

t+60)

oF----
3

900

700

600

200

1000

300 400 500 600 700 800

200

1000

400 500

300

12
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l.

Mach Xoay chleu

Tﬂuﬁmﬁnm HOCE

BACGH KHOAHAINOI]

Song sin

2. Phan ng ciia cac phan tir co ban

XN AW

a) Dién tro
b) Cuon day
¢) Tu dién

SO phu:c

Bién dién séng sin bang so phirc
Phtic hod cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu
Ho cam

https://sites.google.com/site/ncpdhbkhn/home
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Phan ung cua cac phan tlr co ban (1)
;i R

—>  |—oe

u

(=1 sinax

} - u=RI_sinax |=U;,sinax

) u
e —— >

=1 sin(a¥+ @) - u=RI_sin(wr+ Q)

https://sites.google.com/site/ncpdhbkhn/home 14 Y 4



Phan ung cua cac pha tlr co ban (2)

VD1 ; R
R=20Q, u=100sin(207 + 30°) V, i = ? " —
| e

j= 1 2 100sin200+30°) _ oo ano o

R 20

https://sites.google.com/site/ncpdhbkhn/home 15



Zi - > u=wLl, cosar =all sin(ar+90°)
u=L—. =U, sin(cr+90°)

A

i(?)

/
>
!

> >

=1 sin(ar+¢@) - u=wLl sin(ar+¢@+90°)

https://sites.google.com/site/ncpdhbkhn/home 16



Phan ung cta cic ph tir co ban (4)

VD2 L l
L=2H,i=sin20r+45°) A, u="? —

u=wLl sin(awr+¢@+90°)

=20.2.1sin(20¢ + 45° +90°) = 40sin(20f +135°) V
VD3
L=2H, u=100sin(20¢ + 30°) V, i = ?
u=wLl sin(ar+@+90°)=100sin(20r +30°) V

-

I _100 100—25A

3" WL 202 7 ~ 1=2,5sin(20t —60°) A
$=30°-90° =60°

I\

https://sites.google.com/site/ncpdhbkhn/home 17




Phan ung cua cac phan tir co ban (5)

S e

7>

N\ u
(=1 smnax i / 7
1 > u:—jlmsinaldt:——mcosat =—"sin(ar —90°)
u:—jidt C wC wC
=U sin(ar—90°)
A
i
>
u

I
=1 sin(txt +@) - u =—Zsin(awr +¢@ —90°
» sin(ax + @) = (o +¢ )

https://sites.google.com/site/ncpdhbkhn/home 18



Phan ung cua cac phn tir co ban (6)

VD4 oo
C=2mF, i = sin(20¢ + 45%) A, u = ? ——

Vi
u=—sin(axr+ @ —-90°
o ( @ )

]
20.2.1073

sin(20f +45° —=90°) = 25sin(20r —45°) V

VD5
C=2mFE u=100sin(207 + 30°) V, i =7

- ;—mc sin(ar + @ —90°) =100sin(20z +30°) V

— i =4sin(20r +120°) A

I =100wC =100.20.2.10° =4 A
@ =30° +90° =120°

https://sites.google.com/site/ncpdhbkhn/home 19
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Phan ung cua cac pha tlr co ban (7)

i=1 sin(at+ @)

A A .
l
ur o S
I /) ;
/ . l “e
¥ , N
u, =RI sin(ar+@) |u, =ll sin(ar+¢@ +90°)|u, =1Emsin(al +¢ —90°)

https://sites.google.com/site/ncpdhbkhn/home 20 Y 4



Mach Xan chleu -

x,(¢) = 100sin(201), x,(t) = 100sin(201),
x,(1) = 80sin(20z + 90°), x,(t) = 80sin(207 + 60°),
Tim x = x,(¢) + x,(¢)? Tim x = x,(f) + x,(¢)?

X =100 +80° =128,06

80
arcte — = 38,66°
p=arcte

https://sites.google.com/site/ncpdhbkhn/home 21 Y 4



S TRUDNG BAIHOC)

5 g .-._-_ B L e
S L R e - BACHKHOA'HAINOI
| L e e R T e e e e e R e e B

xoay chieu

ach
1. Song sin

2. Phan ung cua cdc phan tir co ban
3. So phirc

. Bién dién séng sin bang so6 phirc
. Phtrc hod cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu
. HO cam

< BN o NV N

https://sites.google.com/site/ncpdhbkhn/home 22 Y 4



TRUDNG BAIHOG)

|- NOI}

1

sO thuc

=al+ b > sb thuc

phan thuc phan ao

a = Re(v) b =Im(v)

https://sites.google.com/site/ncpdhbkhn/home 23 Y 4



e TRUONE BAIHOC)

BACH,KHOAHAYNGI)

e
[ e

5 phitc (2)

dao | Jj
; r=a>+b’ :M
b = rsing
b
@ =arctg — |
a | . A . K ,
a ’ Mo dun cua s6 phtrc v
0 a = rcosg thyee

a+jb — I"/¢ - r€j¢

<p  rOf

e/? = cosp + jsing  (ct. Euler)

https://sites.google.com/site/ncpdhbkhn/home 24



Lt

i

So phtic (3)

VD1
3+ 4~ r/P 2

r=~a*+b* =3 +4° =5 Cp

ao | J 2 2
4 r:\/a +b
¢ = arctgé =arctg —=53,1° S :
a 3 i
: o b = rsing
3+ j4 - 5/53,1 Foas?
a | R
Vb2 0 a = rcosgp a  thuc

10/60° - a+ jb ?

a =10co0s60° =5

b =10sin 60° =8, 66
10/60° - 5+ 8,66

https://sites.google.com/site/ncpdhbkhn/home 25



So' phu:c (4)

z=x+jy; z,

<1

<1

=X+ :’i@; 2, =X Ty, :rz/_@

tz, = +x)+ iy +y,)
— 3y — (X1 x2)+](y1 )
“ES) :”1”2/444'@

A K /g
- 4@
11
—=—/-9
Z r

https://sites.google.com/site/ncpdhbkhn/home 26



VD3
3+ j4+5—j6 =(3+5)+ j(4-6)=[8- j2

3+ j4—(5- j6) =(3=5)+ jl4—(=6)] =|-2 + j10

3+ j4-5/30° =3+ j4—[(5c0830°) + j(5sin30°)] =3+ j4 - (4,33 + j2,50)
=[-1,33+ 1,50

G+ j45-j6) =(5/531°)(7.81/=50,2°) = (5.7,81)/53,1° =50,2°
=139,1/2,9°

3+j4 _ 5/531° 5
5-j6 7,81/ -50,2° 7,81

/53,1° = (=50,2°) =|0,64/103,3°
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=

0 phuc (6)
VD5
\/3+j4+5@ :\/ 7,33+ j6,50 _\/7,33+j6,50 _\/ 9,80/41,6°

@+ 56— 7)) \@+j56-,1 Y59,00/100,7°  Y59,00/100,7°

=017/ -59,1°

5/30° =(5c0s30°) + j(5sin30°) = 4,33+ j2,50

0,41/ —29,6°
0,35- 70,20

3+ j4+5/30° = (3+ jd)+(4,33+ j2,50) = 7,33+ j6,50

4+ j5)(6=jT) = (4+ j5)(6+ j7)

4+ j5=~4%+5% /arctg(5/4) =6,40/51,3°

6+ 7 =6 +7* /arctg(716) = 9,22/ 49,4°

(4 + j5)(6+ j7)=(6.40/51,3°)(9.22/49.4°) =59,00/100,7°

7,33+ j6,50 =+/7,33° +6,50> /arcte(6,50/7,33) =9,80,/41,6°
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TRUONE BAIHOC)

BACHKHOATHAINOI]

10/0° < 10

10/90° & j10

10/ -90° o =10

10/180° =10/ -180° < —10

A=M/$,B=M/$+90° «~ B=jA

A=M/$,B=M/$-90° - B=-jA

A=M/$,B=M/$£180° - B=-A

M
— =-JM
J

https://sites.google.com/site/ncpdhbkhn/home 29 Y 4



TRUGNE BAIHOC)

y chi€u

1. Song sin

2. Phan ung cua cdc phan tir co ban
3. SO phtrc

4. Bién dién séng sin bang so phirc
5. Phirc ho4 céc phan tir co ban

6. Phan tich mach xoay chiéu

7. Cong suat trong mach xoay chiéu
8. HO cam

https://sites.google.com/site/ncpdhbkhn/home 30




1eu dlen-song sIn bang sO phire (1)

[ x(t):Xmsin(at+¢)=X\/§sin(aI+¢) o X :Xﬁé J

x(t)=X,, sin(aJt+¢):X\/§sin(a)t+¢) o X =Xm/_¢
x(t):chos(ax+¢):X\/zcos(aI+¢) o X :X/_¢
x(t) =X, cos(ar +@) = X~/2cos(wr+¢) » X=X,/

https://sites.google.com/site/ncpdhbkhn/home 31



Bleu dlen song sm bag SO phu'c (2)

() =X, sin(+P) « X=X/¢ =a+ jb

A
ao J] X — /a2 +b2
b |l .
b = Xsing
@ =arctg — |
a thu’c'

https://sites.google.com/site/ncpdhbkhn/home 32 Y 4



VD1

4sin(201+40) - / 40°

6sin(314t -120°) ﬁ/—lzo‘)

5 o
—5¢0s(1007 +20°) =-5sin(100¢ +110°) « ——2/1 10

12/30° o 122 sin(ar +30°)

o4/600 o —24/2sin(aa +60°)

3+ j4 o 5/531° o 52 sin(ar+53,1°)

https://sites.google.com/site/ncpdhbkhn/home
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|-
ot g i e e
L r-;&:_:_—_
~ ‘: W =

VD2

sin(¢) + 2 sin(t)

sm(t) © T/OO _L

2

2 2
2sin(t) o ——/0° =

Np)

L, 2.3
V2 22

— o |3sin(?)

=

1eu dlen-song SIn bang sO phirc (4)

_________________

__________________________________

_______________________________

sin(t) + 2sin(t)

https://sites.google.com/site/ncpdhbkhn/home
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VD3

E = sin(t)
sin(¢) + 2sin(¢z +180°) _I23int+1800
1 1
sin(t) o ——/0° = —
ARG

2
2sin(r +180°) o ——/180° = ———

V2

sin(t) + 2sin(t+180)

1 _ 2 __L
V22 A2
_L:L/lgoo(_,
2 2

sin(z +180°)
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VD4

sin(z) + 2sin(z +90°)

sin(t) o —— / 0° =

I
22— 2

%/90"—'2
1 .2 45
NCRRN N
VAl
2

2sin(f +90°)

/63,4°

5 sin(r +63,4°)

/63,4° o

Bleu dlen-song sin bg sO phirc (6)

_________________________________

(1)

= 2sin(t+90°) |

=i

sin(t) + 2sin(t+9¢)

https://sites.google.com/site/ncpdhbkhn/home
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TIiI.Ill’NG BHIH{IC - _ : |
I(HUA mm

—_— sin(t)

2S|n(2t+90°)

100 200 300 400 500 600 700 800 900 1000

sin(t) + 2sin(2t+90)

100 200 300 400 500 600 700 800 900 1000
https://sites.google.com/site/ncpdhbkhn/home 37



VD6

100 , . 100
x,(t) o —2/_0=—

V2 V2

&/6@’

xz(t) « \/5

100 , 80 /¢

x, () +x,(1) \/_ \/_

=110,45/26,33°

{Xm =110,45V2 =156,21

¢ =26,33°

Bleu dlen song sm bang SO phu'c (8)

x,(t) = 100s1n(201),

Timx = xl(t) + xZ(t)‘)

x,(1) = 80s1n(2017 + 60°),

https://sites.google.com/site/ncpdhbkhn/home
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e | TRUDNE[BAIHOC

e | " BACH;KHOA HAING]

Mach xoay chieu

1. Song sin

2. Phan ung cua cdc phan tir co ban
3. SO phtrc

4. Bién dién s6ng sin bang so phtic

5. Phirc hoa cac phan tir co ban

6. Phan tich mach xoay chiéu

7. Cong suat trong mach xoay chiéu
8. HO cam
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Phu'c hoa cac phan tlr co ban (1)

—>  |—oe

-

u

(=1 sm(ar+@ - u=RI_ sin(awr+ @)
Mién thoi gian
Mién phirc ‘

i=1/¢ HI:RI/_¢ :.

i R

U

https://sites.google.com/site/ncpdhbkhn/home 40 Y 4



=1 sin(ax¥+¢@) - u=wLI sin(awr+¢@+90°)

l
Mién thoi gian
Mién phirc

i=1/¢ ~[l=cL/¢+90° = wi(j1 /)= B

joL| ;
>
U

https://sites.google.com/site/ncpdhbkhn/home 41 Y 4



Phu'c hoa cac phan tlr co ban (3)

-

u

1
(=1 sm(ax+@) - u=—sin(ex + @ —90°
sin(ax + @) = (ar + @ )

Mién thoi gian
Mién phirc
: 1 o 1 . _

1

jaC

|
SR

A
>

U

https://sites.google.com/site/ncpdhbkhn/home
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R L C i
e S e O
u 0 e(t) J(@)
Mién thoi gian
Mién phirc |
: 179 P :
*—>>— )o o m—;—o [ ” ))—o 0—@ o0 @—0
U U U E J
U=RI U=jwlLl U=—+I
J
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Phuc hoa cac phantu: 0’ ban (5)

VD1 e
e(t) =400sin100r V; R =200 Q; L=3 H; C=20 uF. L
Phirc héa mach dién? R ¢l
2000 200 Q ~e(®)
e i ©
jwL = 1003 = 7300Q
e 's's W
1 1
— —=-j500Q
I ]a)C || j100.20.10
1 I 7300Q
400sin100t V 400/~2V 500
@ - @ 2000 4()O/x/5V

Rex

https://sites.google.com/site/ncpdhbkhn/home 44



Phuc hoa cac phant 0’ ban (6)

VD2 . H C .,
e, = 100sin(100£) V; e, = 150sin(1007 + 60°) V: R L
j=2sin(100f —45° A; R, = 5Q: Rs = 10Q; DY <> R A
C =2mF; L=0,1H. C> ! * i 3 e<>
4
1
7100.2.107 1100.0,1
==J3 = /10 Q
|
5Q
100 150 0
— Vv 100 / 60
J2/-45° A

https://sites.google.com/site/ncpdhbkhn/home 45



) Ri+Li’+éjidt:e

(phuong trinh vi phan)

200Q

\-

7300Q

—-7500Q |

400/~2V
(<)

—/

> RI+]a)LI+L E

jaC
(phuong trinh dai s6 tuyén tinh phtrc)

/

https://sites.google.com/site/ncpdhbkhn/home
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Mach xoa

AN

Song sin

e - | TRUGNG

y chi€u

iBAIHOCE

_ BACHKHOAJHAYNO]}

Phan Umg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc hoa cac phan tur co ban

Phéan tich mach xoay chiéu

a) Dmh luat Ohm

b)  DPinh luat Kirchhoff
c)  Dong nhanh

d)  Thé nit

e) Dong vong

f)y  Bién d6i tuong duwong
g)  Nguyén Iy xép chong
h)  DPmh ly Thevenin

1) Dinh 1y Norton

Cong suat trong mach xoay chiéu

HO6 cam

https://sites.google.com/site/ncpdhbkhn/home
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Pinh luat Ohm (1)

Mot chiéu Xoay chiéu
ol .
R i R JWL Cy |
I
o —e o—mq—)—o
—> R *—> R 3 o—||+0
7} : >
, U U U
u=Ri . 1
N Jax Y,
e
U=-7I U=2ZI| Z: tongtrd (Q)
I Z I Z
*——> ———e *—> o
U U

https://sites.google.com/site/ncpdhbkhn/home 48



Pinh luat Ohm (2)

Z, = jaL

Z, =0

=0 , ¢
Ngan mach Ho mach
Ho mach Ngan mach

https://sites.google.com/site/ncpdhbkhn/home
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Tﬂuﬁmnnm HOCE

= e T _ BATH;KHOAHAINO]]
Dlnh luat Ohm (3)

] Z

—>{ |—e

U

Z:%:R+jX

R: dién tré

X: dién khang

https://sites.google.com/site/ncpdhbkhn/home
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M ” 7 ]wL+;
J
cuz -— 7 =0
— + 1
Néuij+L:O_> LC : 0o w=——
L °C<)L—1 A
(YY) ~ J ]C{f L/C
R T | S B 1 1
WL+ —— WL +——
¢! e T e VS Z =
X — +
Neuja)L+.L:()_) af.LC 1:0_,a,=L
jaxC jaxC VLC |

https://sites.google.com/site/ncpdhbkhn/home
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Dlnh luat Ohm (5)

vD e o o W
e(t)=100sinwt V; R=2Q; L=0,1 H; C =1 mF; L
tinh dong dién v61 w = 50 rad/s & w = 100 rad/s? R

12

i
N
w=f50\rad/s - Z, = R+ jol +—— =2+ j50.0,1+— =2~ 150Q
jaC 750.10

I, = 21_0?15 =6,61/82,41° A — i, (1) =[6,61kin(50 +82,41°) A

w4100|rad/s - Z,,, =R+ja)L+.L =2+ j100.0,1+— 1 =2 Q
jawC 7100.10

I, = %O =50 A = iy (1) [50kin(100r) A

https://sites.google.com/site/ncpdhbkhn/home 52



T TRUONE BAIHOC,

. BACH,KHOA'HAYNO]]

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dinh luat Kirchhoff

c)  Dong nhanh

d)  The nit

e) Dong vong

f)  Bién ddi tuong duong

g)  Nguyén Iy xép chong

h)  Dinh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam
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Dinh luat Kirchhoff (1)

N N v |
i =00 Y I sin@+¢,)=0o Y I =
n=l n=l n=1
N N v |
Z”" =0 o ZUn sinfa¥ +¢ ) =0 o ZUn =0
n=l n=l n=l1

https://sites.google.com/site/ncpdhbkhn/home 54 Y 4



: .-:..

Dlnh luat Klrchhoff (2)

VD

a: I, —-1,-1,=0

b: L,+J-1,=0

c: =1, +1,-J+1,=0

A:ZI1,+Z,1,=E,
B:-7Z,1,+Z1.+Z,, =E,
C:Z7Z1+Z1.+ZI =E +E,

https://sites.google.com/site/ncpdhbkhn/home 55



TRUONG A 1[HO C A

Phan thh mach xoay chleu

«  Pinh luat Ohm & dinh luét Kirchhoff ding doi véi
cac tin hiéu phuc hoa.

e Cdc budc phan tich mach dién xoay chiéu:
1. Phirc hoa mach dién (phl’rc ho4 céc phan tir mach),

2. Phan tich mach di¢n bang cdc phuong phéap phan tich
mach mdt chiéu,

3. Chuyén tin hiéu phtrc ho4 sang tin hiéu tirc thoi.

https://sites.google.com/site/ncpdhbkhn/home 56



e

VD1

e(t) =400sin100z V; R =200 Q; L =3 H; C =20 uF;
tim dong dién?

1. Phtrc hod mach dién (phtrc hoa cac phén tir mach),
2. Phan tich mach dién bang cac phwong phap phan
tich mach da hoc trong phan mach mét chiéu,

3. Chuyén tin hiéu phitc hod sang tin hiéu ttrc thoi.

2828/
200+ j300- j500

=1,00/45° A

i(t) =1,004/2 sin(100¢ + 45°) =1,41sin(100z +45°) A

Phan thh mach dlen Xoay chiéu

(YY)

R

L
C

Oe(t)

-/

!

QAR

200Q

400/2V

SO

7300Q
~i500Q |

https://sites.google.com/site/ncpdhbkhn/home
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TRUDNG mu

BACH;KHOAHAYNO]|
Mach X0ay chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

¢) Dong nhanh

d)  Thé nit

e) Dong vong

f)  Bién ddi tuong duong

g)  Nguyén Iy xép chong

h)  DPmh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam

https://sites.google.com/site/ncpdhbkhn/home 58 Y 4



R

nhanh (1)

‘a: I,-1,-1,=0
b: I,+J—-1,=0
A:Z1, +Z,1, =E,
B: -Z,0,+7Z1,+Z,1,=E,

Mot mach dién c6 ngp, phuong trinh KD va ng, phuong trinh KA, véi:

Ngp = S@_nﬁt — 1
ngs = sO_nhanh — so_nut + 1 (khong ké nguon dong, néu co)

59
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Z, =10Q; Z, = j20Q; Z, =5 — j10€;
E =30V; E, =45/15°V; J =2/ =30° A,

Tinh cac dong dién trong mach? Z, I\, Zzl Z.
L+l =1+ 7 =0 L+, ~1,=-2/-30°
1Z1,-7,I,=E, - 410, =201, = 30
Z,1,+ZI,=E, \ j20i, + (5= j10)I, =45/15°
. A . A . A
11:—1; [2:_2; 13:_3
A A A
11 -1 |
a=fio -0 o | =170 P opol L T g DT
) ! 120 5-10 j20 5-j100 |-j20 O
0 j20 5-10

=250 - j200

https://sites.google.com/site/ncpdhbkhn/home
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VD2
Z, =10Q; Z, = j20Q; Z, =5 — j10€;
E =30V; E, =45/15°V; J =2/ =30° A,

Tinh c4dc dong dién trong mach? Z, J |b Zzl Z,
(1 +] ~i,==2/-30°
1101, = j201, =30 A T A
. . A A A
Jj20I, +(5- j10), =45/15°
-2/ -30° 1 -1 1 =2/-30° -1 11 =2/-30
30 -j20 0 10 30 0 10 -j20 30
.| 45/15° j20 s5-j100 . [0 45/15° 5-j10 0 j20 45/15°
h= -250- j200 L= ~250 - j200 T ~250- j200
=1,04 + 3,95 =1,98 + j0,98 =4,75+ j3,93
=4,09/75,2° A =2,20/26,4° A =6,16/39,6° A

= i ={4,00V2 sin(axr +75.2°) A| | - i, =(2.20/2 sin(cxr +26,4) A| | - i

https://sites.google.com/site/ncpdhbkhn/home

6,162 sin(ax +39,6°) A
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TRUDNG mu

BACH;KHOAHAYNO]|
Mach X0ay chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

c)  Dong nhanh

d) Thé nit

e) Dong vong

f)  Bién ddi tuong duong

g)  Nguyén Iy xép chong

h)  Dinh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam
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e it Fae
n e M, e

A
)

Thé nit (1)

VD1 ) ,2
_ _ 1 I
n., =3-1=2 'z L 4
5 =0 Z z, JC@ z,
) flz 1.4%
T
£ -
11: 1 ¢a
Zl
(1+1+1j¢ 1y -E_E i =4
a 2
4 Zl ZZ Z3 Z3 Zl Z3 {¢a 4 ZZ
. E +¢ -
_i¢a+£L+ij¢b=£+J ¢b 13: : ¢a ¢b
Z, z, Z, Z, Z,
-2
\ Z,
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VD2

Thé nit (2)

E,

Z, =10Q; Z, = j20Q; Z, =5 — j10€;
=30V; E, =45/15°V; J =2/ -30° A
Tinh céc dong dién trong mach?

|
+
&

e

I,

1 5 =30 012/ 30 o 45/15°
720 5 ]10 ¢ 5-j10

S ¢, =19,57-j39,50 V

_30-(19,57 - j39,50)

- =1,04 + j3,95=4,09/75,2° A
_(19,57;(‘)]39,50) — 1,98+ ]0,98 — 2,20/26,40 A
J

_45/15° +(19,57 - j39,50)

: =4,75+ j3,93=6,16/39,6° A
5- 10 2%

https://sites.google.com/site/ncpdhbkhn/home

— 3

"

Z, J.b Zz' Z,
(i =4,00\2sin(ar +75.2°) A

i, = 2,2072 sin(ar +26,4°) A
i, = 6,162 sin(ar +39,6°) A
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TRUDNG mu

BACH;KHOAHAYNO]|
Mach X0ay chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

c)  Dong nhanh

d)  Thé nit

e) Dong vong

f)  Bién ddi tuong duong

g)  Nguyén Iy xép chong

h)  Dinh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam
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A:ZI1 +Z,1,=E,
B:-7,1,+Z,1,+Z,I, = E,

=i,
I,=1,-1,
I,=1,

\1'4:I'B+J'j

)

> ;211.14 +ZZ(jA _jB): El

IA
) s

https://sites.google.com/site/ncpdhbkhn/home

-Z,, -1 )+Z,,+Z,(I,+J)=E,
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. TRUORETBATHOCH

 BACH,KHOA'HAINO]

D(‘jng vong (2)

Z, =10Q; Z, = j20Q; Z, =5 — j10€;
E =30V; E, =45/15°V; J =2/ =30° A,

Tinh c4dc dong dién trong mach?

(107 , + 2001, — 5 +2/ =30°) = 30
j200i5 — 1, =2/ =30°) +(5- j10) iy =45/15°

J (10+ j20)i , — j20i , =30 - j20.2/ =30° ) {jA =1,04+ /3,95 A
—j200 4 +(5+ j20)I 5 = j20.2/ —=30° +45/15° Ig =475+ j3,93 A
/,=1,=1,04+3,95=4,09/75.2° A i = 4,002 sin(ar +75,2°) A
Sl =-I,+1,-7=2,20/26,4° A = 44, =2,208/2 sin(ax +26,4°) A
I,=1,=475+j3,93=6,16/39.6" A i, =6,16V2 sin(ar +39,6°) A
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T TRUONE BAIHOC,

. BACH,KHOA'HAYNO]]

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

c)  Dong nhanh

d)  The nit

e) Dong vong

f) Bién d6i twong dwong

g)  Nguyén Iy xép chong

h)  Dinh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam
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E ’

. N
E, =) (>E =B+ Ey-By B, =Y E
1

AR i
> Ja=dy+dy=dy |J, =21,
1
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Tnun'mr.' nm

B1en 6101 tu:()’ng deO’ng (3)

o—@ ¢
®—>. ®
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Zl Z2 Z3 th = Zl +Z2 +Z3

U
Uy =Z,—
L 4Lz, YnThs
U,, =2, —
Zl+Z2
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! 7
I I e R
Z, L _1t 1 1
zZ, Z Z, Z
PR = jl:lzizz
A= 7,
Lz, 12=121 +IZ2
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Blen ('101 tu:()’ng du’O’ng (6)

22, v 2,2, + 27,
Z

1
—_ ZIZZ + ZZZ3 + Z3ZI
Z

zZ
Z, Z, |
7 = lez +Z2Z3 +Z3ZI
, ‘ z

3

Z =

Z, S ————————
ZbZC

Z +7Z, +7,
A4
C Z2 — ca

Z 72, +7,
ZaZb

Z +7Z +Z7

Z, =

Z, =
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he |
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Z, =10Q; Z, = j20Q; Z, =5 — j10Q;
E =30V;E, =45/15°V; J =2/ -30° A,
Tinh i,?
o ZZy 0610 e s g
Z,+Z, j20+5-;10
_ZJ E,_j202/-30° 45/15
i D Zy_ j20 5-j10
2001 01 1 1
—+— +
zZ, Z, j20 55— j10

= 44,52+ j90,19 V

E +E,, _30+(44,52+ j90,19)

j = =

' Z,+2Z, 10+ (16— j12)
=1,04+ j3,95=4,09/75,21° A

S |i =4,09v2 sin(ar +75,2°) A
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TRUDNG mu

BACH;KHOAHAYNO]|
Mach X0ay chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

c)  Dong nhanh

d)  Thé nit

e) Dong vong

f)  Bién ddi tuong duong

g) Nguyénly xép chong

h)  Dinh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam
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| Tnun'mr.' BAIHOC,

~ BACH,KHOA'HAINOI)

Nguyen ly xép chong (1)

p— — —

ngl u

ngl’ ng3’ Ing3

ng2 ’ lng2

Uu=1u +

+ 7
ngl !

ng?

1 =1

+u
ngl

+
ng? U

ng3’ ng3
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—— | TRUDNG BAIHOC]

~ BACHKHOAHATNGOI}

guyen ly Xep chong (2)

T4t nguon 4ap

D) —)

&)

T4t ngudn dong

O —
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VD1

K,

R4

J
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rﬁun’ma BA I HD G ES _
Bncn KHOA'HAINGO]

VD2

e, = 10sin10z V; j = 4sin(50z + 30°) V; e, = 6 V (DCO);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

Tat e; & j, tinh ug,|,,,
Tat e, & j, tinh ug,|,;,
T'at €1 & €-, tinh uRllj’

= »h =
A

UR1 = URiler + Ugile + uRllj-

82
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VD2
e, = 10sin10z V; j = 4sin(50z + 30°) V; e, = 6 V (DCO);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

1. Tat e, & j, tinh ug|,,

__ "¢ _ 0
2 R +R, 10+5

=—0,4A

Up,| , =Ry i| , =10(=0,4) = -4V
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muﬁmﬁ_ﬂg I[HOC A

VD2

e; = 10sin10z V; j = 4sin(50¢ + 30°) V; e, =6 V (DC);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

2. Tate, & j, tinh ugy|,,

. 7,07 _ ~ ;
I, = 5(_]_10)_0,44/ 29,74° A

5—10

Up|, =RI =439/ =2974°V — |, =4,39V2sin(10r -29,74°) V

10+ j10 +

100

—e
— >

7,07V U,

-

10Q —-i10 Q
J bJO 50
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TRUDNE 8 B .

VD2

e; = 10sin10z V; j = 4sin(50¢ + 30°) V; e, =6 V (DC);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

3. Tit e, & e,, tinh ug|

10Q
B _‘> E =(j50)(2,83/30°) =141,42/120° V
URl .
i50Q J 7 N
z="LZc G2 _69- 1720
R,+Z. 5-j2
I | . 10Q_2 _2
U -2 Upil
j50Q o j==] ?z
0 R
, 2,83/30.A 50 . 2

https://sites.google.com/site/ncpdhbkhn/home
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muﬁmﬁ_ﬂmuuc R

VD2

e; = 10sin10z V; j = 4sin(50¢ + 30°) V; e, =6 V (DC);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

3. Tit e, & e,, tinh ug|

10Q
B _‘> E =(j50)(2,83/30°) =141,42/120° V
URI .
j50Q j 7 .
z="LZc G2 _69- 1720

R, +Z. 5-j2

141,42/120°
j50+10+(0,69 - j1,72)

U, \J_ =R I, =10 =28,60,/42,49° V

S oug,| = 28,6082 sin(507 +42,49°) V
J
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VD2

e; = 10sin10z V; j = 4sin(50¢ + 30°) V; e, =6 V (DC);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

e

Tat e, & j, tinh ug,
Tat e, & j, tinh ug,

Tét €1 & €, tinh Up

e — _4V
1, =4,394/2 sin(107 - 29,74°)V
i, =28,60n2 sin(50¢ + 42,49°) V

Ut = Ugiler + Upiler + Upil)-

—4 +4,393/2 sin(10f —29,74°) + 28, 60/2 sin(50¢ +42,49°) V
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VD2
e, = 10sin10z V; j = 4sin(50z + 30°) V; e, = 6 V (DCO);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?

e/

uRl

Y|, F g, =

=R, i|e2 =10(-0,4) = -4V

uR1|62

URI|€1 =R, =439/ -2974V| _y =

Um\j =28,60/42,49° V

Khéng dung sé phirc dé cdng/trir cdc song sin khac tan so!!!
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VD2
e, = 10sin10z V; j = 4sin(50z + 30°) V; e, = 6 V (DCO);
L=1H;Ri=10Q;R,=5Q; C=0,01F; ug;="?
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VD3

e; =45V (DC); e, = 60V (DC); j = 10sin(1007) A;

R, =5Q; R; =10Q; C =2mF; L= 0,1H; uc=

Tﬁ%ﬁﬂlﬂﬂﬂ R

Nguyen ly XEp chong (10)

Bwoc 2

https://sites.google.com/site/ncpdhbkhn/home
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” — (Y1
R ¢
CT) e, J R T‘)
\ .
Bwodc 3
—> | U = U o2 + uc‘j
J



Nguyen ly Xép chong (1 1)

VD3 '
-~ (YT
e, =45V (DC); eq = 60V (DC); j = 10sin(100¢) A; ? Il c I
R, =5Q; R;=10Q; C =2mF; L=0,1H; u-="? CT) ! .
e, J R T)
64
=45-60=-15V
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Tﬁ%ﬁﬂlﬂﬂﬂ O e

Nguyen ly Xép chong (12)

VD3 N
— Y
e, =45V (DC); eq = 60V (DC); j = 10sin(100¢) A; ? Il c I}
R, =5Q; R;=10Q; C =2mF; L=0,1H; u-="? CT) ! .
e, J R D)
e
| RJ 1 5%10/+/2 L]
lj R+ 1 R L(jwL) jaC 54 1 + 10(;100.0,1)  100.0,002
' jaC R + el 7100.0,002 10+ j100.0,1
=-j17,68 =17,68/ —90° V
’ . 1€ ap g
Buge2 [ 7 L] | - ucl, =17.68V2sin(100r —90°)
1
JC@ Uel; [& =255in(1007 - 90°) V
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Nguyen ly XEp chong (13)

VD3 '
o (YYD
e, =45V (DC); eq = 60V (DC); j = 10sin(100¢) A; ? Il c 7
R, =5Q; R;=10Q; C =2mF; L=0,1H; u-="? CT) ! .
e, J R T)
U, 6164:—15\7 e,
° H C )
Buoc 1 R1 T I
<¢> “ MC el,ed R3 ¢>
l €, Buwoéc 3
e JIC ., P e Sl el,e4+uc‘j
Buwoc 2 R | T I
L. =|—15+25sin(100¢ —90°) V
i®ul, & ( )
i J

P =25 sm(lOOt 90°) V
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Nguyen ly Xép chong (14) e
VD4 T Ji
e =45V (DC); j, = 6sin(100¢ + 15°) A:; ]Q—IOsm(IOOt)A @ ! 1 1
R, =5Q; R, =10Q; C =2mF; L= 0,1H; iz = € C

S Ix[ T
4
@e C £:§:9A
lRle %L R, : 1
J ——J, +RJ

| Rl | | 2 I ‘ ~ ]w 1 2% 2 y ]C(L

@ . Rl i1 2 R+ 1 + Rl(]a)L) Rl +]C()L
lRl‘jl j2 I Ji ? ]&E Rl +ja)L

i g =4,52+ j1,97=4,92/23,6° A

L R|| iy = =9 +4,924/2 5in(1007 + 23,6°)

R, |~ =429 +6,97sin(100¢ + 23,6°) A
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i THU[TNG : L™
1"-_ -_-_‘- '.SE-' E A M T el

Nguyen ly XEp chong (15)

* PHAI ap dung néu mach c¢6 cac nguon khac tan so.

« KHONG phirc héa mach c6 cdc ngudn khéc tan sb.

» KHONG diing s6 phiic d¢ cong/trir cdc séng sin
khac tan so.

* NEN xét dong thoi1 cac ngudn cung tan soO.
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TRUDNG mu

BACH;KHOAHAYNO]|
Mach X0ay chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

c)  Dong nhanh

d)  The nit

e) Dong vong

f)  Bién ddi tuong duong

g)  Nguyén Iy xép chong

h) Dinh ly Thevenin

1) Dmh 1y Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam

https://sites.google.com/site/ncpdhbkhn/home 96 Y 4



: .-:..

Dlnh ly Thevemn (1)

Mot mang, tuyén tinh mot cua (hai
cuc) ¢6 thé dugc thay thé bang mot
mach twong duong gom c6 nguon 4p
E , & dién tr¢ Z,,, trong do:

- E_,: nguon dp hd mach trén hai cuc,

- di€n tro trén hai cuc sau khi tat
(cac) nguon (neu cO).

Mang tuyén tinh mot ctra
(mang mot cura)

https://sites.google.com/site/ncpdhbkhn/home
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rnuﬁmﬁnm HOCE

2 ~_ BACH;KHOA'HAINOI}

Bmh ly Thevemn (2)

Mang tuyén tinh mot ctra 7
(mang mot cua) !
= Uab
Zt
E J :nguén ap ho mach Z,;. dién trd trén hai cuc
trén hai cuc sau khi tat (cac) nguon
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VD1

El = 100/30"\7;1334 = 80/ —45°V:.J = 5A; Z1 22 I
, = —J25Q; E1 Q)J Z3

Z,=10Q;7Z,=5Q;7Z, = j20Q; Z
Tinh dong dién qua Z, bang d/1 Thevenin?

Z Z, \L |
V4

Z

4

z,=2,+2%4 =10+ 2X502) 2104 1000
Z,+7Z, j20—j25
Etd :¢a _¢b
~ZJ+¢ =E - ¢ =FE +ZJ=136,60+ 50,00V
$,=2Z1,=Z, B = 90607+ j226,27V
Z3 +Z4

a E, b
Z —ﬂ_
E, J  Z,

V4

4

E

4

CD E,=¢ —¢, =362,88— j176,27V

Etd
Zd +Zz

t

I,= =-1,19-j3,81A
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VD2 /5
E, =100/30°V;J, =5A;J, =8/ —45° A; @El Z;
Z, =10Q;Z, =5Q:Z, = j20Q; Z, = - j25Q; 7 7 Cﬁ)
Tinh dong dién qua Z; bang d/1 Thevenin? 7 ? ) J A
J(th r l l
X [ ‘ Z,=Z,+ L% __in54 105 _333 irsq
Z+Z, 10+5
Z, Z, .
: E, |
I_Z1 l l ‘ L=7 fz 4@7
E,=0,-9, v al g 340
( | =[12,68 + j28,94 A P td
1,4, LB |
z 7)) z {;ba = 45,53+ j16,67V zZ, Z,
3 — 7
=-141,4- j16,4V J
_¢b__‘] +J4 g ! I ZIAL l :
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TRUDNG mu

BACH;KHOAHAYNO]|
Mach X0ay chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

I S

. Phan tich mach xoay chiéu
a) DPmh luat Ohm

b)  Dimh luat Kirchhoff

c)  Dong nhanh

d)  The nit

e) Dong vong

f)  Bién ddi tuong duong

g)  Nguyén Iy xép chong

h)  DPmh ly Thevenin

i)  Dinh ly Norton

7. Cong suat trong mach xoay chiéu
8. H6 cam
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.-:..

Dlnh ly Norton (1)

Mot mang, tuyén tinh mot cua (hai
cuc) ¢6 thé dugc thay thé bang mot
mach twong duong gom c6é ngudn
dong J,; & dién tr¢ Z,,, trong do:

- J_,: nguon dong ngan mach trén
hai cuc,

- dién trd trén hai cuc sau khi tat
(cac) nguon (n€u co).

i, ]
thl
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rnuﬁmﬁnm HOCE

~ BACHKHOATHAYNOI}

Bmh ly Norton (2)

Mang tuyén tinh mot ctra
(mang mot cua)

J,: nguon dong ngan Z,: dién tro trén hai cuc
mach trén hai cuc sau khi tat (cac) nguon
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VD1

THUUNG =

Z,=10Q;7Z,=5Q;7Z, = j20Q; Z

E =100/30°V;E, =80/ —45°V;J = 5A; 7 Z I

! B
=250 E Qi oz

Tinh dong dién qua Z, bang d/1 Norton?

th
Z TV T

7. =7+ %% =104 2002 104 000
Z, Z,+7Z, Jj20—j25
J,=1+J
E1Z+J+E, 17
d = /Z,+J +E, 4 =150,46 + j87,67 V
1/Z,+1/Z,+1/Z,
- I = -¢)/Z =-639- 377 A
‘@ J, =1 +7=-139-j3,77 A
E, 1,=Z7, Ju =(-1,19 - j3,81A
th+Zz
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VD2 /5
E =100/30°V;J, =5A;J, =8/ —45° A; @El Z,
Z,=10Q;Z,=5Q;Z, = j2‘OQ;Z4 = = j25€; zZ, Z, Cﬁ)
Tinh dong dién qua Z; bang d/1 Norton? 7 l l J,
1
[

W th \L [ Z.7 10.5
Z, =7,+——=-j25+ =3,33-j25Q

Z2 Z4 Z1 +ZZ 1() +5

Z | l '
' i\=2,

jtd _14_j3+j4:0 Z,+7Z,

o . =[12,68+ j28,94 Al .

[ ¢a:5”4 J E
zZ Z, Z, Z,

L ¢ =46,60- j8,40V

ga =-0,32+ j7,52A |

4
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Tﬂuﬁmﬁnm HOCE

~ BACHKHOAHA{NO]]

.

I

%0
z, ~ Z,
th td
I td td l
Etd = Uha’ mach ngan mach
N o Y
_ Uh& mach

Z,y ==

Il

ngan mach
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Thevemn va Norton (2)

t(]ho’ mach

ngan mach

_ Uhé mach
td I
Cach 1 || Cach 3 ngdan mach
Z —_ UVdO
td ]
vao
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sl +i e
i '-.-: _,3- e * =
SN RO, R

L B

Thever

enin va Norton (3)

VD1 a Zab b
-~ e
E =100/30°V;E, =80/ —45°V;J = 5A; Z
Z, =10Q;Z, =5Q;Z, = j20Q;Z, = - j25Q; E C@J Z,
Tinh Z,,? 1
Z1 Zab¢ ‘ Z4
Z 7. =7+ 2L =10+ 200D _ 154 51000
l Z.+Z, Jj20—j25
185,06 — j267,25V ~2,46-j2,10 A
a a
— da_ Ir q ]
E J Z, Q)J Z,

 Upyman _ 185,06 = j267, 25
g ~2,46 - j2,10

ngan mach
https://sites.google.com/site/ncpdhbkhn/home 108
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wm :.., e Tﬁuﬁmﬁ_ﬂmuuc

evenm va Norton (4)

VD1 ,
. . . ——a b
E =100/30°V;E, =80/ —45°V;J = 5A; Z, I_
Z,=10Q;Z, =5Q;Z, = j20Q;Z, = - j25Q; E C@J Z,
Tinh Z,,? 1
——’—<a ’) b] i=— 10,0099 j0,0990A
j Z - - Y —JY,
Z, 10V 4 Zl+—Z3Z4
Z, Z,+Z,
10 .
l Z, == =10+ 1000
a 1A b
7| U=l zl+ﬁ =10+ j100V
Z < = 4 Z,+7Z,
Z, .
l Zab:%:10+j100§2
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VD2
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TRUDNG BAIHOG)

y chiéu

Song sin

Phén tmg cua cdc phan tir co ban
S6 phrc

Bién dién séng sin bang sd phirc
Phirc hod cdc phan tir co ban

AR SR

. Phan tich mach xoay chiéu
a)  Dinh luat Ohm

b)  Dinh luat Kirchhoff

¢) Dong nhanh

d)  Thé nit

e) Dong vong

f) Bién d6i twong dwong

g) Nguyénly xép chong

h) Dinh ly Thevenin

i)  Dinh ly Norton

7. Cong suat trong mach xoay chiéu
8. HOcam
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R

— . - . 1 TI}'jG

ach xoay chi€u

B8A1[HOC]
B.

ACHKHOATHAINOI]

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suit tirc thoi & cong suit tic dung

b) Truyén cong suit cuc dai

c) Tri hiéu dung

d) Cong suét biéu kién

e) Hé s6 cong suit

) Cong suit phirc

g) Bio toan cong suit

h) Cai thién hé s6cong suat

i) Tri hiéu dung & cong suit ciia tin hiéu da hai
H6 cam

https://sites.google.com/site/ncpdhbkhn/home
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BOILERMAKER MOTOR COMPANY TEEC
0123020/ ]
(towvorTAGELINE | [yp 50 |rpM 1765 EFRAME 2267
$oer s
o oo iy | | VOLTS 230460 PHASE 3 HERTZ 60
o5 o4 @5 AMPS 122/61 Ly A—

rrr

( HIGH VOLTAGE LINE
1 2 3
02 @10 gt

EEa

-

CAN BE USED ON

208V SYSTEMUP TO _140 AMPS

MAY NOT MEET ALL NEMA PERFORMANCE LIMITS
ON 208 V SYSTEM

INS F SERVICE FACTOR _1.15

NEMA CODE G NEMADESIGN__ B
MAX AMBIENT 40°C  TEMP RISE__70°C

NEMA NEMA BOILERMAKER
NOM. 92.4 NOM. 91.0 MIN. 91.0
J |EFR. F.

Cong suat trong mach xoay chicu

e

SIEMENS

O‘\

PEe21 PLUS™

PREM|UM EFFICIENCY

J

http://electricalacademia.com/induction-motor/electric-motor-

nameplate-details-explained-induction-motor-nameplate/

https://www.cpsc.gov/Recalls/2010/marley-engineered- pr_oducts recalls-

DA e R P EEL Y 8 1L R B BN R LA BRI R/ home

EEE}'HIB BMEBWG

PLINTHE CHAUFFANTE ELECTRIQUE

"'""'“‘SUGBED

ORD.NOQ.| 1LA02864SE41 Al
D FRAME | 286T
H.P. | 30.00 BasE] 1.15 | 3 PH
; voLTS | 460

RPM. | 1765 HeRTZ | 60
Dul:J“T;l' COlNT [ P :E AMB] ] | S | E
|NsuL F oEgaN B o G u‘.:u :rr 93;6 1™
S | 50BC0O3JPP3 T | 50BCO3JPP3 =

MILL AND CHEMICAL DUTY QUALITY INDUCTION MOTOR

O @
\_ Siemens Energy & Automalion, Ine, Uile Rock, AR _I “"}f’s‘:&“‘ _/

http://pogynamekyxogep.oramanageability.com/understanding-
induction-motor-nameplate-information-47374dan8099.html
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R

ach xoay chiéu

T TRUONE BAIHOC,

~ | BACHKHOA[HA{NQ

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suit tirc thoi & cong suit tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d) Cdng suat biéu kién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
H6 cam

https://sites.google.com/site/ncpdhbkhn/home
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p(t) = u(r).i(1) 1 I
u)=U, sin(ax+¢@, )

i(t)=1 sin(ar+¢,)

- p(t)=U I sin(awr+@ )sin(ar+ ¢l.)}

1
sin Asin B = 5 [cos(A—B)—cos(A+ B)]

~
=
N\
=
| —

o d, =) -

Um Im
2

- p(t) = cosCar+¢, +¢,)

p(1) !
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Cong suat tac dung (1)

Dinh nghia: Coéng suat tic dung 1a trung binh ctia cong suat tic thoi
trong mot chu ky, ky hiéu la P, do bang oat (W).

1 e
P=— jo p(t)dt

p() :ULZI’"COS(% ~9)- U’ZI’” cos2ax+ ¢ + ¢)
1
- PZEUmImcos(¢u—¢i)
— 1 1 5 U2
u ~ Fi - P==-U I cos(0)==U, I =I"R=—
¢, =¢ . =7 R
1

¢ —¢ =190" - P= EUmIm cos(90°) =0
(Codng Suit tic dung cua cudn cam hoac tu dién béng Zero)
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~|P :Re{Uf}
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Cong suat tac dung (3)

VD

u(t) = 150sin(314¢ —30°) V, i(¢r) = 10sin(3147 + 45°) A
Tinh cOng suat tac dung P?

1 1
P= EUmIm cos(@, — @) = 5150.10008(—300 -45°)=1194,11 W

P:Re{Uf}

U e 150/

U—ﬁ/¢u \5/ 30

_I_m :ﬁ 0_,A:£ _AgO
1_\/5@ \/E/i I \/5/ 45

A 150 10
Ul =| — / -30° || —= / —45° |=750/ =75° =194,11—- j724,44 VA
(/a0 |/ =50/ j

P=Re{l94,11- 724,44} =194,11 W
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ach xoay chiéu

T TRUONE BAIHOC,

~ | BACHKHOA[HA{NQ

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suit cue dai

c) Tri hi¢u dung

d) Cdng suat biéu kién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
Ho cam

https://sites.google.com/site/ncpdhbkhn/home
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i .. B

Truyén cdng suat cuc dai (1)

N Loud speaker
Amplifier A o
_0—
———0l, leo
a pe==== I
. O
: (I
R,=8() !
Vi LL!:Edl LV
NI B
O i =0
1
S p

http://www.chegg.com/homework-help/questions-and-answers/use-maximum-powe r-transfer-theorem-
determine-increase-power-delivered-loudspeaker-resultin-q6983635
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Truyen cong suat CUcC dal (2)
P=I'R
E, _E

= = = L=
td t ‘th-l-zt‘

th :th +thd}
Zt :Rt +th
- th +Zt = (th +Rt) +j(Xtd +Xt)

- ‘th +Zt‘ :\/(th +Rt)2 +(Xtd +Xt)2
J

N P — Etlet

(R FR) (X, X))

https://sites.google.com/site/ncpdhbkhn/home
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THUUNG =

Truyen cong suat Cuc dal (3)
Etht

“T R, R (X, +X,)
td t td t
Oh _, OB _ . R(X,+X,) 0
< 0X, 0X, “[(R,+R)*+(X,+X)T
OF o OR _ o (Ry*R) +(X,+X,)’=2R(R,+R) _
L(?Rt oR 2R, +R)*+(X,, +X,)’T
- <X P - <(X" = A
R =R +(X, +X,) R =R,
= | T
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ruyen cong Sut CUcC dal (4)

A

7 =7 Pé truyén cong suat cuc dai, tong trd tai phai
t i bang lién hop phirc cta tong trd Thevenin
2 N
P = Etd Rt
t (th +Rt)2 +(Xtd +Xt)2 Ei{

~

Néu Z, = R, (thuan tré) — X, = 0

oP
L =0 > R =R, +(X,, +X
OR \/ ( ) Z

LR =R, +X2 =|Z

td‘ |
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VD

E =100/30°V;E, =80/ —45°V;J = 5A;
Z,=10Q;Z,=5Q;Z, = j20Q;Z, = —j25Q;
Tim Z, dé P, dat cuc dai? Tinh P,,,.?

Truyen cong suat Cuc dal (5)

Z

®i =z

Z, =10+ j100QQ =R, + jX |

E,h =185,06— j267,25=325,07/ =55,30° V

Z,=7,=10-j100 Q

2 2
p= By 32507 ooy
4R,  4.10

20

td

https://sites.google.com/site/ncpdhbkhn/home
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TRUGNG[BAIHOCHN
J ~ BACH,KHOATHAINO]

Mach xoay chiéu

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hiéu dung

d)  Congsuatbiéukién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
Ho cam

https://sites.google.com/site/ncpdhbkhn/home
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TR uﬂmr { e

Tr1 hleu dung (1) -

. Xuat phat tir nhu cau do/danh gla tac dung cua mot
nguon ap/ngudn dong trong vi€c cung cap cong suat cho
mét dién tré (tai thuan tro).

* Dinh nghia: Tr1 hi¢u dung cua mot d(‘)ng dien chu ky la
do Ion mot dong di€én mot chleu cOng suat ma dong
dién mot chiéu nay cung cap cho mot dién tro bang
cong suat ma dong dién chu ky cung cap cho dién tro

do.
« C6 thé viét tat tri hiéu dung la rms (root-mean-square)
» Goi tat 1a dong hiéu dung (& dp hiéu dung)
* Ky hieu: I & U [cuadong chu ky i(7) & ap chu ky u(7)]
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ety R

T Y0

o) /x T T )
PN m% p=Aera= R

_— I:\/leizdt
T Jo

J

J 1 ha
— Rm; —)P:IZR

I '1a tr1 hiéu dung cua i(¢)

root-mean-square

\
Tong quét:X\j‘w%‘ﬁ\;zdt

https://sites.google.com/site/ncpdhbkhn/home
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r1 hleu dung (3) __

—\/lrizdt 1 1
T 7o - 1:\/_jTi2d; :\/—IT[Im sin e | dt
T Yo T 7o

i(t)=1 sinar —
\/ _[Iz COS "

[ 1 /
= | dt = 2
2T'[0 J2

[ = U

L YUn
V2 V2

https://sites.google.com/site/ncpdhbkhn/home 128




~—> P =Ulcos(¢, —@.)

ﬁ P:Re{Uf}

https://sites.google.com/site/ncpdhbkhn/home 129 Y 4



R

TRUGNG[BAIHOCHN
J ~ BACH,KHOATHAINO]

Mach xoay chiéu

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d) Cong suét biéu kién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
Ho cam

https://sites.google.com/site/ncpdhbkhn/home
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* Dinh nghia: Tich cua tr1 hi€u dung cua dién ap & tri
hi¢u dung cua dong dién, ky hi¢u S, do bang VA (vOn-
ampe, volt-ampere)

*S=UlI

f“ ZZ JEFFERSON ELECTRIC 5oy tyoe tasaton Tangfomer

R POWER SOLUTIONS Transformatueur D'lsolation A Sec

| KA 1500 High YalUPrim: E00 Defla Low YoltSec 20822120
Phase 2
Hz &0
2l 4.0

Temp 130G

Class 220T

WglPolds 2150 lbs

Welg. M. AL Connoct | 1 2| 3| 4| s
Connect  Cu-Al
Volls | 630 | 615 | 600 | 585 | 570 —
Low VoltSac on X1, X2 X3 B
423 Seres ® R
L it e il " | https://www.amazon.com/
P08 W 1wV e ]
weres camcan casz e Ventilated-Transformer-
Outdaor Type 3R b
Encluuur:'lﬁlhr Datecode: 1210 Jobé: 1AP2 SN: 0001 Enclosure-Nameplate-

Details/dp/BO7G3DNTXN
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Cong suat bleu k1en (2)

I
VD >
u(t) = 150sin(314¢ —30°) V, i(¢r) = 10sin(3147 + 45°) A
Tinh cong suat tic dung & cdng suat biéu kién?
150 10
P=Ulcos(¢,—¢,)= ——=c0s(—30° —45°) =|194,11 W
¢, —¢ NG

150 10

V22

S=UI = =750 VA

https://sites.google.com/site/ncpdhbkhn/home
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TRUGNG[BAIHOCHN
J ~ BACH,KHOATHAINO]

Mach xoay chiéu

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d)  Congsuatbiéukién

e) Hé s6 cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
H6 cam

https://sites.google.com/site/ncpdhbkhn/home
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w B _— TRUONE[BATHOCHN

= (O {BAGH,KHOAHATNOX

He so cong suat (1) iz
*—> ————e

P = Ulcos(p, — ¢;) = Scos(¢, — ¢;) U

e Hé s6 cong suat: | pf = cos(p, — ;)

* pf : power factor.

» Dau cua (¢, — ¢;) khong anh hudng dén pf

c0<pf<l.

* 0, — @;: g6c hé sO cong suat.

e Tai thuan trd: ¢, — ;=0 — pf=1—-P=S = UL

e Tai thuan dién khang: ¢, — ¢, =+90° — pf=0— P =0.
* pf cuatai dién khang cam goi la pf cham pha.

* pf cuatai dién khang dung goi la pf sGm pha.
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I TRUONG BAI HOCH
(= SO 'BACH,KHOATHA|NQ]
He sO cOng suat (2) iz
VD >}
u(t) = 150sin(314¢ - 30°) V, i(r) = 10sin(314¢ + 45°) A U

Tinh cOng suat tic dung, cong suat bi€u kién, & hé so
cong suat?

DO 1D cos(-30° —45°) =[194.11 W
V2 2

P=Ulcos(¢, —¢.)=

150 10 _

N2V

S=UI = 750 VA

pf =cos(-30° —45°) ={0,2588
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TRUGNG[BAIHOCHN
J ~ BACH,KHOATHAINO]

Mach xoay chiéu

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d)  Congsuatbiéukién

e) Hé ) cong suit

) Cong suit phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
H6 cam

https://sites.google.com/site/ncpdhbkhn/home
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ong suatphu’c (1) - z

* Dinh nghia: U f v

» Ky hiéu S hoic S, do bang VA (von-ampe, volt-
ampere).

e Chii y: cdng suat biéu kién 1a S.

S=Ul |
U=v/9, . ~s=(v/g)1/-9)=U1/b.-¢,
=Ul cos(¢, —¢,)+ jUl sin(@, — @,)

https://sites.google.com/site/ncpdhbkhn/home 137



TRUONG A 1[HO C A

Cong suatphu’c (2) - Z=R+ jX

S =Ul cos(¢p, —@,)+ jUIl sin(¢p, — @) =P+ jO

* Dinh nghia cong sudt phan khdng:|UIsin(p, — 9))|,
ky hiéu Q, do bang VAR (volt-ampere reactive).

S =l S =2zl =ZI*
U = 7] o _, }~S=(R+jX)12=12R+J'12X
£ =R+ X =P+ jQ
P =Re(S) =Re(Ul) =I’R
0 =Im(S) = Im(UI) = I°X

https://sites.google.com/site/ncpdhbkhn/home 138



U
, XE - pz S
e X 0
\? 7 54
R I’R P
Tam gidc tong trd Tam gidc cong suat
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Cong suatphu’c(4) - Z =R+ jX

S=UI=UI/¢ —¢.=ZI* =P+ jO [VA]

S =|S|=UI =\/P> +Q* [VA]

P=Ulcos(¢, —¢.)=Re(S) =S cos(p, —@.) =RI* [W]

Q =Ulsin(¢p, —¢.) =Im(S) =Ssin(¢, —¢.) = XI* [VAR]

=7 =cost, -4

https://sites.google.com/site/ncpdhbkhn/home 140




Cong suat phu’c(S) L
VD > —*

u(f) = 150sin(314¢ — 30°) V, i(f) = 10sin(314¢ + 45°) A. U

. 150 .10
U=-"-/-30°=106,07/-30° V, | =—=
J2 2

S =Ul :(106,07/ —300)(7,07/ —450) =750/ -75° VA

/45° =7.07/45° A

S =|§|=750 VA
P=Scos(¢p, —¢.)=750cos(=75°) =194,11 W
Q = Ssin(@, —@,) =750sin(-75°) =-724,44 VAR

pf =cos(@, —@.) =cos(=75°) =0,26
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R

ach xoay chiéu

TRUGNG[BAIHOCHN
J ~ BACH,KHOATHAINO]

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d)  Congsuatbiéukién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bio toan cong suit

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
H6 cam

https://sites.google.com/site/ncpdhbkhn/home
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~
1

[y

~

L i=1 i=1
M N
Z Snguon i Z Stdi,i
i=1 i=1
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e R Tﬁuﬁmﬁ_ﬂﬂlﬂﬂﬂ _

Bao toan cOng suat (2)

Z, =10Q; Z, = j20Q; Z, =5— j10Q;
E =30V, E, =45/15°V; J =2/ -30° A;
Tinh c4dc dong dién trong mach?

I =4,09/752° A, I,=2,20/26,4° A, I,=6,16/39,6° A

S, =Z1’=10.4,09° =167,28 VA
S, =Z,I; =j20.2,20° = j96,80 VA

S, =Z1;=(5-j10)6,16> =189,73—- j379,46 VA

S, =EI =30.4,09/ -75,2°
=122,70/ =75,2° VA
=277.20/ —24,6° VA

CIJ CIJ
II

=(- ZI)J 73,30— 748,70 VA

'S, =357,01- 282,66 VA

>'S,, =356,68- 282,72 VA
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TRUGNG[BAIHOCHN
J ~ BACH,KHOATHAINO]

Mach xoay chiéu

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d)  Congsuatbiéukién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h) Cai thién hé s6cong suat

i) Tri hiéu dung & cong suat ctia tin hiéu da hai
H6 cam

https://sites.google.com/site/ncpdhbkhn/home
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Ca1 thlen he SO cong Suét (1)
E=100V;Z, =20/15°Q; Z, =20/75° Q. ?@7 E@

Z

VD1

1

j=£- 000 =[5/ -15° A, B =100.5cos(-15") =[482,96) W

Z  20/15°
I, = E U0 Gy g5 A, P, =100.5cos(-75°) =[129,41 W
Z, 20/75°

cosp anh huéng dén P!!!
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Ca1 thlen he SO cong sat (2)

e Hé s0 cOng suat cang 16n cang tot.
* Dong / dé dua cong suat P (cho trude) t&i tai ti 16 nghich vo1 hé
sO cOng suat tar:

P
U cos(¢, —@.)

P=Ulcos(¢ —¢.) -

e« V&i mot cong suat P cho trudc, hé sé cdng suat cang nho thi
dong I ti tai cang 16n; dong 16n hon muc can thiét s& lam tang
ton that dién 4p & ting ton that cong suat trén duong day & thiét
bi truyén tai dién.

« Hé s6 cong suit cang 16n cang tot — (¢, — ¢,) cang nho cang tot.
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BACH KHOA

« Hau hét c4c tai dan dung (may giat, may diéu hoa, tu
lanh, ...) d€u c6 tinh cam khang.

» Céc tai nay duge md hinh hod bang mot dién trd noi
tiep vo1 mot cudon cam.

* Dinh nghig: Cai thig¢n h¢ so gﬁn%\suﬁt la qua trinh
tar(lig he so cong suat ma khong lam thay doi dieén ap

& dong dién ban dau cua tai.

* Thuong dugc thyc hi€én bang cach noi tai song song voi
mot tu di€n (tu bu).

* Co thé€ hi€u la dién dung chap bot dong chay trén dudng
day, noi cach khac la mot phan cua dong di€n dang ra
phai chay trén duong day (n€u khong c6 tu) chay qua
chay la1 gitra tu va tai.
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Ca1 thlen he $O cong Suat (4)
* (p, — @;) cang nhé cang tot.

» Thuong dugc thuc hién bang cich noi tai song song
vo1 mot tu dién (tu bu).

it .

TR Ie g

EL? ............... l::
— YT I'
iY iy

i Ly I
& R _ ¢2<¢1 ]
g t
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Ca1 thlen he SO cng sat (5)

Q, = Ptgp,, O, = Ptgy,
Cong suat phan khang can bo sung:
AQ=0,-0,

2
A

AQ:E—:CUCE2 - C= Qz
X wE

C_Q1_Q2 _Ptg¢1_Ptg¢2 —|p
— == . —
[99)3) wE
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Ca1 thlen he SO cong suat (6)
VD2

Xét mot tai 6 dién 4p 220 V, tan s6 50 Hz, cong suat 1000kW, hé s6 cong suat 0,8.
Phai bu thém mdt tu bang bao nhiéu dé nang hé s6 cong suat 1én 0,97

N

tg ¢1 — g ¢2

C=P .
WE

pf, =0,8 - cos@, =0,8 - @, =36,9° - tgg, =0,75

pf, =0,9 - cosg, =0,9 - ¢, =25,8° - tg@, =0,48)

L C=1000.10° 227048 _ 0.0178 F

314(220)°
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R

ach xoay chiéu

T TRUONE BAIHOC,

~ | BACHKHOA[HA{NQ

Song sin

Phan tmg cua cac phan tu co ban

S6 phrc

Bién dién song sin bang so phirc

Phtrc ho4 cac phan tur co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

a) Cong suat tirc thoi & cong suat tic dung

b) Truyén cong suat cuc dai

c) Tri hi¢u dung

d) Cdng suat biéu kién

e) Hé ) cong suit

f) Cdng sut phirc

g) Bao toan cong sudt

h)  Caithién hésé cong suit

i) Tri hiéu dung & cong suit ciia tin hiéu da hai
Ho cam

https://sites.google.com/site/ncpdhbkhn/home
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TRUGNG DA HO C

Tr1 hleu dung cua t1n hleu da hai

* Dinh nghia: tin hi¢u da hai la tin hi€u c6 nhiéu
thanh phan tan so.

* Vi du:
u(t) = =4 +4,3972 sin(10r — 29, 74°) + 28, 60/ 2 sin(50z +42,49°) V

x(t)ZNZ_ixk(t) - X = /NZ_iXkZ

(Chu y: cac x,(1) ¢o tan s6 khéc nhau)

https://sites.google.com/site/ncpdhbkhn/home 153



Cong suat clia tin hleu da ha1

i(f) = Z_:ik t)

P =RI’ ,

i(t):jfik(t) 1= /Nilf

N-1 N-1
-~ P=RY I; =) RI =) F,
0 0

0
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TRUGNETBATHOCH

' BACH,KHOA'HAYNQ]

VD

e; = 10sin10z V; j = 4sin(50¢ + 30°) V; e, =6 V (DC);

L=1H;R =10Q; R,=5Q; C=0,01F; tinh Uy, &
P ?

g = =4+ 4,39Y2sin(10 = 29,74°) + 28,6072 sin(50r +42,49°) V

U S\UZ+UZ +U? =47 +4,39% +28,60° =[29,21 V

U. _29,21° _

P.. =
"R 10

85,32 W
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Tﬂuﬁmﬁnm HOCE

A - sAcH unon(wa{no)
Mach Xoay chiéu

Song sin

Phan g cia cdc phan tir co ban
SO phu:c

Bién dién séng sin bang so phirc
Phtic hod cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu
Ho cam

a) Hién twong ho cam

b) Quy tic dau cham
¢) Phan tich mach dién c6 ho cam

PN AL —

https://sites.google.com/site/ncpdhbkhn/home 156 Y 4



....

Hlen tu:()’ng ho cam (1)

* Dinh nghia: khi hai cudn cam/cudn day dat du sat
nhau, dong tu thong bién thién ctia mot cuon (do
dong di¢n trong cudn nay ody ra) s& lién két voi
cuon thir hai, tao ra dién ap trén cudn do.

e Vi du: may bién 4p.

First le . Se.,:::ndf.‘nll 1\ .\H‘a Sacondary Winding
b ' ity =N

2

apmsme T §

@) @ = | || &3

\ = =
— e

Pl $ S — :

Nfemuhng soulce. |' ¢

+ndLl‘-’:Eﬂ! VﬁiT(:gE- Legkage Flux |
Main Fiu

https://www.slideshare.net/prodipdasdurjoy/presentation-of-
manufacturing-of-distribution-transformer-prodip
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u, (1) =y )
aq,
dt
dqqz di, _ — % di,
di1 dt dt
L :tu cam/dlen cam M : hd cam, do bang H
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TRUDNG mu

Mach Xoay chiéu

Song sin

Phan g cia cdc phan tir co ban
SO phu:c

Bién dién séng sin bang so phirc
Phtic hod cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu
8. HO ciam

a) Hién tugng ho cam

b) Quy tic diu cham
c) Phan tich mach dién c6 ho cam

A AR o

https://sites.google.com/site/ncpdhbkhn/home
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« >, Mii tén di vao dau ddnh dau/di tir “c6” dén “khong”

> ", Mii tén di ra dau ddnh dau/di tir “khong” dén “c6”
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Quy tac dau cham (2)

Néu dong dién di vao dau c6 danh dau cta cudn 1 thi di€n ap ho cam

s€ di vao dau c6 danh dau cua cuon 2

Neéu dong dién di ra dau c6 danh dau cua cudn 1 thi dién 4p ho cam

s€ di ra dau c6 danh dau cua cudn 2

https://sites.google.com/site/ncpdhbkhn/home
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R ] TRUDNG BAIHOG)

B e~ | BACHKHOATHAINOI

o

ach Xoay' chiéu

1. Soéng sin

2. Phan Ung clia cdc phan tir co ban
3. S phuc

4.  Bién dién séng sin bang s6 phirc
5. Phtrc hod cdc phan tir co ban

6.  Phan tich mach xoay chiéu

7. Cong suat trong mach xoay chiéu
8. HO6 cam

a) Hién tuong ho gém
b)  Quy tac dau cham
¢) Phan tich mach dién c6 hd cam
i. Phirc héa hd cam
ii. Phwong phap dong nhanh
iii. Phwong phap dong vong
iv. Phwong phap mang mét cira

https://sites.google.com/site/ncpdhbkhn/home
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[~ Uy = a)MIm COS (U :a)MI sin(ax +90°)

uy =M= =U,, sin(ar +90°)

(1) 1,(?) A
/ “
O >

| I
900, >

\Z

i, =1 sin(ax+¢@) - u,, =Ml sin(car+@+90°)
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i =1 sin(wr+¢@) - u, = cwMl sin(a} +@ +90°)

Mién thoi gian
Mién phirc
ii=1/¢ - . WMI /' $ +90° = wM (]1/¢) -

jom
2R

Rj1°'

1

E
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Phuchoa ho cam (3)

VD1

e =100sm20r V; L;=2H; R, =10 Q; L, =4 H;
M =0,5 H. Tinh u,.

U, =jl10I,

U,=U,
(10+ j40)1, = 70,7

S 1,=0,42- j1,66 A

- U, = j10(0,42 - j1,66) L.
=16,64 + j4,16=17,15/14,0° V

3.

Viét (cac) dién dp ho cam

Viét cac phuong trinh can

bang 4p

= lu, =17,1525in(20¢ +14,0°) V

https://sites.google.com/site/ncpdhbkhn/home
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: .- .....

Phu'c hoa ho cam (4)

VD2
e=150sin10¢ V; L;=2H; R, =10 Q; L, =5 H; CT)
R, =5 Q; M =0,5 H. Tinh c4c dong di¢n trong mach.

UIM - ]51

U,, = j5I,

l “divao” Lynén U, = jSl “divao” L, " -
1. Viét (cac)diénédp ho cam

l “divao” Ly nén U,,, = jl “divao” L,

3.  Viét cac phuong trinh can
bang 4p
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VD2

Phuchoa ho cam (5)

e=150sin10¢ V; L;=2H; R, =10 Q; L, =5 H;
R, =5 Q; M =0,5 H. Tinh cac dong di¢én trong mach.

UlM _]51

Cach 1

= j51,
- +J80H] + ISR = 106
\—5]2 — j501, - j5I, =0
10+ 201, + 50 =1
j51,+(5+ j50)I, =0

.

06

] =2,21-j4,29=4,83/ -62,7° A

1, =-0,26+j0,40 =0,48/123,0° A

https://sites.google.com/site/ncpdhbkhn/home

1.

3.

Viét (cac) dién dp ho cam

Viét cac phuong trinh can
bang 4p
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Phuc hoa ho cam (6)

vD3 e g ohdihie o o Wil
e =311cos314tV; L; =02H; R=60Q; L, =0,4H; M=0,1 H. Ll ~~ L2
Tinh dong dién trong mach. <A> M

U, =j3.41;, U,,, = j31,41 e R

¢¢ F: N 29 A ] -_— 66 32 o 2
. divao” L,nén U, —]5. divao” L,

(14 . 29 A ] -_— (13 . 29
l dira” L; nén UZM_JSI dira” L,

762,81 — j31,41 + j125,61 — j31,41 +601 =220

L 1=158/-64,5 A

S li=1,58V2 cos(3141 - 64,5°) A
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Tﬁ%ﬁﬂlﬂﬂﬂ R

Phuc hoa ho cam(7)

vD4 il g o hilliie ' il
e =60 +311sin314¢r V; L; =0,2H; R=60 Q; L, = 0,4 H; Ll ~—7 L2
M =0,1 H. Tinh dong dién trong mach. <A> M
;=01 e K

DC 60
UIM :j31,4j; UzM :j31,4j CAD
(j62,8+ j31,4+ j125,6+ j31,4+60),. =220 60 0 n

- 1,.=0,85/-76,6° A Uin—, ==

]62,8 ‘\/4 ]1259 6
31,4

S i, =0,85/2sin(3141 -76,6°) A

220 60 .

Li=1,.+i,.=|1+0,85/2sin(314r —76,6°) A
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s B e | TRUDNG nm

_ BACH;KHOATHAINO]]
Mach X0ay chidu

Song sin
Phan ting cua cac phan tr co ban
SO phtrc
Bién dién séng sin bang s6 phirc
Phirc hoa cac phan tir co ban
Phan tich mach xoay chiéu
Cong suat trong mach xoay chi€u
. Hb cam
a)  Hién tuong ho cam
b)  Quy tac dau cham
¢) Phan tich mach dién cé hd cam
1. Phtrc héa hd cam
ii. Phwong phap dong nhanh

1. Phuong phap dong vong
1v. Phuong phap mang mdt cua

I R o

https://sites.google.com/site/ncpdhbkhn/home
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¢ I3 N 2 A ] — 66 32 o 2 ]
l divao” Z,nén U ,, —ZMl divao” Z, U..,

l “divao” Z, nénU,,, = Ml“di vao” Z,

a: fl—iz—i3 =0

b: i +J-1,=0

< . . . . .
A ZI+Z,1,+7Z,1,+Z, 1 =E,

B: -7,1,-7Z,1,+Z]1,+Z,1,=E,

https://sites.google.com/site/ncpdhbkhn/home
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VD2
Nep =4—-1=3
Ne, =6—-4+1=3

. “dira” Zsnén U ,, = Z15. “dira” Z,
0 “divao” Z, nenU,,, = Z Jifl “divao” z,
. “dira” Zgnén U,,, =Z, g “dira” Z,

¢¢ F: 2 A ] — 1= > 29
l dira” Z,nén U,, =Z, dira” Zg

https://sites.google.com/site/ncpdhbkhn/home
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N
<

o L

<

=Z..1.
=71,
=71,
=71,
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VD2

a: -1 +1,-1,=0

b: I, +1,-1.+J=0
c:=L,—I1,+1,—J =0

B: ZJg,+Z1.-Z .1 -72,1,=0

\C : szz +ZQ6j6 +Z6j6 +ZZ6j2 +Z4j4 = E6

https://sites.google.com/site/ncpdhbkhn/home

A: lel _lejs T Zsjs _ZISjl T szz T Z26j6 = El

su — Zish
o = Loels
on — Logl,
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PthO’ng phap dong nhanh 4)

VD3

u., —>

U, —>
lez/N22 I

12

“divao” Z, nén U,,, , “divao” Z,

1M 2

(1= > 29 A ; (1= > 2
dira” Zsnén U,,,; “dira” Z

“divao” Z; nén U,,, “divao” Z,

“di vao” Z, nén Us,, “di vao” Zs

“dira” Z,nén U “dira” Z;

IM

“divao” Zynén U,,, “divao” Z,

https://sites.google.com/site/ncpdhbkhn/home

UIMZ = 212].2
UIMS = 215.15
Uy =21,

USM = Z151.1
USM = Z34I. 4
U = Zayl;
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VD3

b: L+I,+1 =0
c: I,-L+I.=0

d: -1 -1,-J=0

A: lel +Z12j2 _21515 +Z5j5 _ZISjl _Z4i4 +Z34i3 = El

PthO’ng phap dong nhanh (5)

U, —=>

Usyy—>

1M 2 Z1/Z\* Z, 1-2

12

B: Zsjs _215j1 +Zsj3 _Zs4j4 _Z6j6 = E3 _E6

C: Z1.-7Z,1,-Z,I, =E,

https://sites.google.com/site/ncpdhbkhn/home

U1M2 = 212].2

UIMS = 215.15

U_zM = Z12{1

IJ.SM = Z151.1

qu = Z34I.4

U =Zyul;
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VD4

R =10Q,Rs=25Q,1;=02H, L, =0,5H, C,= 4 mF,
M = 0,04 H, j(£) = 5sin(507) A, e(?) = 60sin(50z + 30°) V.

(a: f1+f3—f520
b: —i1+i2+520
i —i +i =0

N

A: 101, - j101, + j2I, — j25I, + j2I, - j5I,=0
C: 250+ j251, - j2i, + jl0I, =2 j,i, =60/30°

1,=3,71/2517" A (i =3,71sin(50¢+25,17°) A
i,=2,28/136,18° A i, = 2,28sin(50¢ +136,18°) A

I,=3,23/-155,51° A - {i, =3,23sin(50t - 155,51°) A
I, = 2,46/ —32,93° A i, =2,46sin(507 —32,93°) A

!

i,=0,48/29,75° A i, =0,48sin(50¢ +29,75°) A
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VD5

PthO’ng phap dong nhanh (7)

— 3

B:ZI1,+Z,1 +Z1,+Z,1,=E,
([ +1,-1,=0

b
Z, =10+ j15Q; Z, =20+ ,j10Q; Z,, = ;2O 11 ,— = !

Z,=-j20Q; Z, =25Q; E, =100 V; CD T Z, .
=150/30° V;J =5/45° A : B / :

. . . E1 E . 14(

‘a: I, +1,-1,=0 : : :
b Ayt =1, =0 o =21,
A: 21 +2 1,-7Z,1,-Z 1 =E, -E, =z i

I,-1,=-5/45°
10+ j15- j2)I, +[j2 - (20 + j10)]i, =100 -150,/30°

j21,+ (20 + j10)I, - j20I, + 251, =150/30°
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VD5

PthO’ng phap dong nhanh (8)

Z, =10+ j15Q; Z, =20+ j10Q; Z,, = j2Q; i g — i =
Z, =—-j20Q; Z, =25Q; E, =100 V; T
E, =150/30° V;J =5/45° A

2

o+, —1 =0

I,-1, =-5/45°

b
!
@ i

4

10+ j15- j2)I, +[j2-(20+ j10)]1, =100-150,/30°

([ =-1,49- j2,06 A

1,=2,40+ j0,79 A
I,=0,91- 1,28 A

I, =4,44+ j2,26 A

j2I,+(20+ j10)i, — j201, +251, =150/30°
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g | TRUDNG nm

_ BACH;KHOATHAINO]]
Mach X0ay chiéu

Song sin
Phan ting cua cac phan tr co ban
SO phtrc
Bién dién séng sin bang so phirc
Phirc hoa cac phan tir co ban
Phan tich mach xoay chiéu
Cong suat trong mach xoay chi€u
. Hb cam
a)  Hién tuong ho cam
b)  Quy tac dau cham
¢) Phan tich mach dién cé hd cam
1. Phtrc héa hd cam
1. Phuong phdp dong nhanh

iii. Phwong phap dong vong
1v. Phuong phap mang mdt cua

I R o
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U
A: Z1,+Z,1,+Z,1,+Z,I =E, U, =21
“\B:-Z,0,-Z,1,+Z,1,+Z,1, = E,

I =1,1,=1,-1,, I,=1,, I,=1,+J

.

zI1,+Z,,-1)+Z,,-1,)+Z,I, =E,
-Z,(I, -1, -Z,1,+Z.1,+Z,(I, +J)=E,
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VD2

A

!

(A
B :
C:

I =1, I,=0,+I., I,=10,-J
do=lo=0,, Io=1,+10,, I,=1,

ng, =6—-4+1=3

Zlil _lejs +Zsjs _ZISjl +sz2 +ZZ6j6 = El

Z1,+ZI.-7Z.1 -Z,1,=0

ZZjZ + ZZ6I.6 + Z6i6 + ZZ6i2 + Z4i4 = E6

(Z 0, —Z s, + 1)+ Z(, 41~ Z, I+ Z, (I + 1)+ Zool .

Z.(,-)+Z.(I,+1,)-2Z.d,-Z,(I.-1,)=0

\ZZ(I.A I+ Zogle + Zol o + Zoo (I, + 1)+ Z, (I = 1) = E,

https://sites.google.com/site/ncpdhbkhn/home

=E,

U

U,, =Z.1

U,, =271,

U,, =2,1,
182



PthO’ng phap dong Vong (3)

U —

VD3

UzM—> _

W2 Z " 7\ Z,

12 4 12

L=1,-J, I,=-I, I,;=1,

. L, I Zy, E Iy b
I,=-1,, L,=1,+1,, I,=1.-1, s 2, 34 Ly Z; 13
| | | | . . o Uiz =241,
A lel +21212 _215]5 +Z5I5 _21511 _Z4I4 +ZS413 - El U1M5 = ZlSIS
. . . . . . . UzM = lell
B: 25[5—215[1+Z3I3_Z34I4_Z6I6_E3_E6 U =7/ ]
SM 1571
C: 7, -7,0, -7, = E, Um = Zaaly
Uy =Zyul;
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T .-: ‘.'-.'1-

Phu'0’ng phap dong Vong (4)

VD3

— X

(A: Z0 +Zol, = Zys I+ Zsls = 7,51, = Z,1, + Z,, I, = E,
B: Zsis _215j1+23j3_234j4_Z6i6:E3_E6
C: ZJ,-2,1,-Z,I, =E,

[ =1,-J, 1,=-1., I,=1I,
d, =0, Ig=1,+1,, [ =11,

Zl(jA _j)+le(_ic) _le(iA +iB) +Zs(jA +jB)_ZIS(jA _j)_Z4(_jA) +ZB4jB :El
ZS(iA +jB) _ZIS(jA _j)+Z3iB _Z34(_iA)_Z6(iC _jB) :E3 _E6
Z, I.-1,)-2,(-1.)-Z,,-J)=E,
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PthO’ng phap dong Vong (5)

VD3 ;
U1M2 7 /&f 7 .
I, or— a 212 o—— 1

N

Zl(jA _j)+Z12(_jc) _ZIS(jA +jB)+Z5(jA +jB)_ZIS(jA _j)_Z4(_jA)+Z34jB = E1

ZS(jA +jB)_Z15(jA _j)+Z3iB _Z34(_jA)_Zé(ic _iB) :Ea _E6

Z(e =1,)=Z,(-)=Z,,(I,—]) = E,
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VD4

PthO’ng phap dong vong (6)

M =0,04 H, j(£) = 5sin(501) A,

R =10Q,R;=25Q,1;=0,2H, L, =0,5H, (,=4 mF,

e(t) = 60sm(50z + 30°) V.

(10 + j26)[, - j31i,. = j9O
]

(1, =3,36+ j1,58 A
I.=0,42+j0,24 A
(1, =3,71/2517° A
i,=2,28/136,18° A

!

I,=2,46/-32,93° A

(A: 101, - j10I, + j2I, - j25I, + j2@, - j5I, =0
{C 25[.+ j25I, - j2I, + jl10i, -2 j,I, =60/30°
[ =i, 1,=1,-5I,=I.-1, I,=i.—-1,+5, I.=1.

- j31i, +(25+ j31)i, =51,96 - j85 ,

(i, =3,71sin(507 +25,17°) A

1,=3,23/-155,51° A - {i,

1,=0,48/29,75° A

i, =0,48sin(50¢ +29,75°) A

%

i, =2,28sin(50r +136,18°) A
=3,23sin(50r —155,51°) A
i, =2,46sin(50r —32,93°) A
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PthO’ng phap dong Vong (7)

VD> S {
Z, =10+ j15Q; Z, =20+ j10Q; Z,, = j2Q; i =
Z,=-j20Q; Z, =25Q; E, =100 V; T z|

E, =150/30° V;J =5/45° A CD ] ($ ) )

E, EZ\ B . { 1.4%

A:z1,+7Z,1,-7Z,1,-7Z,1 =E,-E, Uy =2Zyl1,

< + + + = : :

B : ZI ZI ZI ZI E2 U,, =271,

I —I I —I —I I —I I —I +J

-

<

<

A: ZliA +ZM(jB _jA)_ZZ(jB _iA)_ZMiA - El _Ez

B: Z,(I,~1)+Z, I, +ZI,+Z,(I,+J)=E,

(Z,+2,-2Z, )jA +(Zy _Zz)jB = El _Ez
(Z, =Z) +(Z,+Z,+Z )], =E,~Z,]

https://sites.google.com/site/ncpdhbkhn/home
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PthO’ng phap dong Vong (8)

VD5

Z, =10+ j15Q; Z, =20+ ,10Q; Z,, = j2Q; 11 3 T[3( 7

Z,=-j20Q; Z, =25Q; E, =100 V; Z,

E, =150/30° V;Jj =5/45°A CD i
E, E2 B

|

(Z,+Z,=2Z,),+(Z,y = Z,)I, = E, - E,
(Z,, —Z), +(Z,+Z,+Z)I, =E,-Z,]

(1, =-1,49-j2,06 A
1,=0,91- 1,28 A
([ =1,=-1,49- 2,06 A

1

I,=1,-1,=2,40+ 0,79 A
<

I,=1,=0,91-j1,28 A

I, =1,+J =4,44+ j2,26 A
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g | TRUDNG nm

_ BACH;KHOATHAINO]]
Mach X0ay chiéu

Song sin
Phan ting cua cac phan tr co ban
SO phtrc
Bién dién séng sin bang so phirc
Phirc hoa cac phan tir co ban
Phan tich mach xoay chiéu
Cong suat trong mach xoay chi€u
. Hb cam
a)  Hién tuong ho cam
b)  Quy tac dau cham
¢) Phan tich mach dién cé hd cam
1. Phtrc héa hd cam
1. Phuong phap dong nhanh

1. Phuong phap dong vong
iv. Phwong phap mang mét cira

I R o

https://sites.google.com/site/ncpdhbkhn/home
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TRUONG[BAIHO CHN

Mang mot cua (1) |

VD1

e=150sin10¢ V; L;=2H; R, =10 Q; L, =5 H;
R, =5 Q; M =0,5 H. Tinh cac dong di¢én trong mach.

]5 Céch 2 . ;
10 I, AU Siavhe
IR "
106 j20 \ 50 CA)
/| / . 106 720 S50 5
U, =jSI,=E,
. +
(10+ j20)1, =106 7
td 2
L 1,=2,12- j4,24A A 5
L E,=21,20+ j10,60 V :
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Tﬁ%ﬁﬂlﬂﬂﬂ R

Mang mot cua (2) |

VD1

e-lSOsmlOl‘V Ll 2H Rl—l()Q L2—5H
R, =5 Q; M =0,5 H. Tinh cac dong di¢én trong mach.

I, j5 Cich 2 . .
N ! L jS:\ L
A 10 Yury ¢ Yon j 10 o/\.
O BE 6,
1 . .
06 j20| /50 | 0 [
UlM :js‘]td; U2M :jSIl
(10 + j20)i, - j5J,, =106 -
. . td 12
- j5I, + j50J , =0 . 5
Etd

~J,=0,22- 0,43 A
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TRUGNG DA HO C

Mang mot cua (3) |

VD1

e-lSOsmlOl‘V Ll 2H Rl—IOQ L2—5H
R, =5 Q; M =0,5 H. Tinh cac dong di¢én trong mach.

_ Céch 2 . .
E, =21,20+ j10,60 V hoois b
10 > o
J.,=0,22-j0,43 A (A)
: 106 720 J50 5
Z., =Lu =50+ ja9 @
J, P
E th 12
I,=—"4_=1-0,26+ j0,40 A 5
th +5 Etd
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Mang mot cua (4) |

VD1

e-lSOsmlOl‘V Ll 2H Rl—l()Q L2—5H

R, =5 Q; M =0,5 H. Tinh c4c dong di¢n trong mach.

7 =tu =050+ ja0 @

td

>4
10 1, 12j5¢

12
20 g,-so ®

" 10V
((10+ j20)1, + j51,=0

| j5I, + j500, =10

- 1,=0,0021- j0,20 A

10
th = .
0,0021- j0,20

=[0,50 + j49Q

TRUONG A 1[HO C A

{(10+j20)i1 +5.1=0

= j5I, + j50.1

S U=0,50+ j49V

Zy=

0,50+ j49

1

https://sites.google.com/site/ncpdhbkhn/home
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TRUGNG DA HO C

o Mang mot cua (5)
Z, =10+ j15Q; Z, =20+ j10Q; Z,, = j2Q; > :

Z,=-j20Q; Z, =25Q; E, =100 V; ,

' - ' O ® =z

E, =150/30° ViJ =5/45°A. I, =2 / 4
I,TE,

; > S c?l—>.—

d Z,~ Ly I Z, . . : V‘
\T22 U =z i||U, =7 I
T ° 1M M*2 2M M1
E i q) J Z, Z)‘
! I,TE, <A>
. — — — . Z,
Z1-72, U+))+Z,(I+J)-Z,]I=E —-FE, Etd

L 1=-434-j2,76 A
L1, =1=-434-j2,76A;1,=-1—-J =0,81- 0,78 A
Z,L,+Z, 1 +ZI1.+E,=E, - E,=171,19+ j20,42V
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VDZ ™ a
Z, =10+ j15Q; Z, =20+ j10Q; Z,, = j2&; '

Z,=-j20Q; Z, =25Q; E, =100 V; ,
' - ' O ® =
E, =150/30° ViJ =5/45°A. I, =2 /

. LTE

= 1 - :
=z, 0| [v., =20 =
' th Z)‘
— . | O
4
Zi-z,(0+D)+Z,(I+1)~-Z, =0 E,

- 1=-0,57+j0,13A
- 1, =1=-0,57+j0,13A; I, =-1-1=-0,43-jO,13A
Z,L+Z,1,+Z,(-)+U, =0 - U,=7,47—-j11,90V
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TRUGNG DA HO C

Mang mot cua (7) |

VDZ e _g_)_ ®
Z, =10+ j15Q; Z, =20+ j10Q; Z,, = j20; I 7~z 1L 2
1N\\4 3
V4

Z,=-j20Q; Z, =25Q; E, =100 V; ,
' - ' O ® =
E, =150/30° ViJ =5/45°A. I, =2 /

I,TE,

K a b El c J 1.44(
I, Z ~2y I Z ’ -
|, 7
T U, =7,47-j11,90V :
E, ' J 4 , th 14
Lif E,=17119+20,2v(})
Etd !
U,
th = 1
1 — Etd —_ .
I, = =|4,45+ j2,26 A
th +Z4
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" NGUYEN CONG PHUONG

LY THUYET MACH I

MANG HAI CUA



D TRUDNG BAIHOC
e J _ BATH,KHOAHAYNOI)

Ly thuyet mach I

I. Thong s6 mach

II. Phan tir mach

III. Mach mot chiéu

IV. Mach xoay chiéu

V. Mang hai cura

VI. Mach ba pha

VII. Khuéch dai thuat todn

https://sites.google.com/site/ncpdhbkhn/home 2 Y 4



TRUONE BAIHOC]

T

NCC
5V
S0 S1K0 2200 S1.240
[
10pF l
Y 1 Q2 2
L
s LWﬂa::r.-n' ™
| a1
i || v BC547 | 8% ¥ watt
. »_ 2
U
ﬁﬂr:;inﬁe v ] l Y

https://www.efxkits.us/two-transistor-audio-amplifier-circuit-explanation/

o

—» —a————o
I ., I

" I | Mang hai ctra 2 “,
i (mang bon cuc) A

@ ~¢ - ®
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TRUDNG BAIHOG)

_ BACHKHOAJHAYNO]}

,
cuda
~—>r— —a—0
ll ., 12
Mang hai cua
| ’ ; L)
i (mang bon cuc) iy
*—<— —>—o
ll . 12 ll . l2
" Mang hai cua i, " Mang hai cua U,
i c6 nguon iy v khong ngudn i v
< —>—o r—<— —>—o
https://sites.google.com/site/ncpdhbkhn/home 4




TRUONE BAIHOC,
BACH,KHOA'HAINO])

Mg ha1 cua

Phan tich mach ¢6 mang hai
ctra (da biét bo thong so)

Tinh b0 thong s0 cua mang hai cua

Mang hai cura
khong nguon

https://sites.google.com/site/ncpdhbkhn/home 5 Y 4



g

Ly thuyet mach g

I.  Théng s6 mach
II. Phan tir mach
III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach ba pha
VII. Khuéch dai thuét todn

1. CacbdthongséZ Y, H, G,A, B

2. Quan hé giira cic bo thong so

3.  Phan tichmach c¢6 mang hai ctra

4. Két noi cic mang hai cira

5. Mang T & I1

6. Mang hai cira twong dwong ciia mach diéncé hd cam
7.  Twong hd

8.

9.

https://sites.google.com/site/ncpdhbkhn/home




* Con goi 12 bo sb tong tro.

e Thuong dugc dung dé:
. Téng hop cac bo loc,
« Phoi hop tré khéng,...

U =21 +2,1,
\Uz =2yl + 2,1,

le

_Z21

Mang hai cura
khong nguon

4

Mang hai cura
khong ngudn

Z12

Z22_

https://sites.google.com/site/ncpdhbkhn/home
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12:O—><

j1:O—><

Ul :Z11]1 +Z12]2
\Uz =2y, + 2Lyl

U1 = lell
\Uz - Z2111

U1 = lelz
\Uz - Zzzlz

Bo thong 0 Z, (2) cach t1nh

I
U, Man hai C}ra U2
khong nguon
U0, U,
L _~ 7
111,=0 11,=0
L.~ 7
211,=0 2 11,=0
8

https://sites.google.com/site/ncpdhbkhn/home



Ul :Z11]1 +Z12]2
\Uz =2y, + 2Lyl

Bo thong 0 Z, (3) cach t1nh

Mang hai ctra
khong nguon

Mang hai cura
khong nguon

I
.—D— <o
U, Mang hai cura U2
khong nguon
~—————— — o
i,=0
<o . .
- U U
I, . I .
. L7, =0 111,=0
I
Ul U2
Us - L =— , Ly =7
I, ]. I, |
211,=0 2 11,=0
https://sites.google.com/site/ncpdhbkhn/home 9



Bo thong 0 Z, (4)

Uy =21, +2,1,
\Uz =2y, + 2Lyl

Mang hai cura
khong nguon

* Néu Z,, = Z,, : mang hai ctra d61 xirng

« Néu Z,, = Z,, : mang hai cira tuong hd

* CO mot sO mang hai cura khong ¢6 b so Z

https://sites.google.com/site/ncpdhbkhn/home
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Bo thong 0 Z, (5) cach t1nh

VD1 -,
a R Tb R C
R =10Q;R,=20Q; R; =30 Q; Tim Z? | R
' 2
. ld ,
I j2
| : . Ul Man hai Cfra U2
7 = U, khong nguon
1= ; P——
Il 1,=0 S Zn :Rl +Rz ‘
U, =(R+R)I, | =10+20 U, =2,1, +Z,1,
3
=130 Q v - :
\Uz - ZZIII T Zzzlz

https://sites.google.com/site/ncpdhbkhn/home 11



Bo thong 0 Z, (6) cach t1nh

VD1 | .
a R Tb R C
R =10Q;R,=20Q; R; =30 Q; Tim Z? 1 P 3
P "
S . .
R2 l]2 I'l I°2
ld \J > —ae
| . - . Ul Man hai C)\fl’a U2
7 U, khong ngudn
B jl =0 Z, =R ‘
Uy =R}, y =200 rUl - Z11j1 +Z1212

I

https://sites.google.com/site/ncpdhbkhn/home
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Bo thong 0 Z, (7) cach t1nh

VD1 | .
a R Tb R C
R =10Q;R,=20Q; R; =30 Q; Tim Z? 1 P 3
L, I ’
b - -
oL I I,
. d] . R
. . U, Man hai clra U,
7 = U, khong ngubn
- j2 j =0 - — / R ‘
Ui=R1, =[20© rUl - Z11j1 +Z1212
1. : .
U, =21, + 2,1,

https://sites.google.com/site/ncpdhbkhn/home 13



VD1

Bo thong 0 Z, (8) cach t1nh

R, =10Q; R, =20 Q; Ry =30 Q; Tim Z?

Zy, :i _
I, i =0 r - 2y, =R, TR,
U, =(R, +R3)I.2j =20+30

=150 Q

a R1 Tb R3 C
K,
@ ld @
I, I,
U, Man hai cfra U,
khong nguon

U =2, +2,1,

A : :
\Uz =2yl + 2,1,

https://sites.google.com/site/ncpdhbkhn/home 14



Bo thong 0 Z, (9) cach t1nh

VD1 . .
a R Tb R C
R =10Q;R,=20Q; R; =30 Q; Tim Z? 1 P 3
Céch1 ld 2
I, I, i

U, Mang hai cura U, U, Mang hai ctra U,

khong nguon khong nguon

130 (=20} 30 207

Z = Q 7 = @)
120 ‘ 20 50

https://sites.google.com/site/ncpdhbkhn/home 15



Bo thong 0 Z (1 O) cach t1nh

VD1 | <o
¥

1 I

R, =10€Q; R, =20 €Q; R; =30 Q; Tim Z? Ul 1 3 \2
1 2
Cach2 l Y

Ul :UR1+UR2 :lel +R2(jl+j2) :(R1+R2)11+R2j2

UZ :UR3 +UR2 =R 1.2 +R2(jl +I.2) = R2jl +(R2 +R3)I.2)

U, =R, +R>]1 {RJi,” T+ R,|=300
U, = +[<R + R, = R)= 200
U
U

1 :1 2 = R,|=20Q
2 :1 +@i2 ) \ — I\, 3| — 50Q

https://sites.google.com/site/ncpdhbkhn/home 16
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TRUDNG mu

BACH,KHOA'HAINOI}
Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1. Céc bp thong sb Z,@H G.A, B

2. Quan hé giira cic boMhong sd

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.

https://sites.google.com/site/ncpdhbkhn/home 17 Y 4



Bo thong SO Y (1)

Iy I
* Goi 12 bo so tong dan. —— ——
{Ul Mang hai C}ﬁ:a Uzl
khong nguon
JhERORUy o ) T Y Uy U
\1.2 = Y21U1 +Y22U2 _12_ _Y21 Y22_ _U2_ _U2_

https://sites.google.com/site/ncpdhbkhn/home 18 Y 4



I, I
[ Mang hai ctra U, =0
Il khong ngudn
i i,
U,|=0 Mang hai cura U,
khong nguon

[ =Y U +Y.,U,
\12 :Y21U1 +Y22U2

Bo thong SO Y (2)

I Iy
*—p <0
U, Man hai C}ra U2
khong nguon
————— —e
yoo bl L
— I = - ) 21 7 4°
U. |. U. |.
Hy,=0 Hy, =0
Y, = —Il Y, = —IZ
— 12 . ) 2 T
U.l. U.|.
21u,=0 21y,=0
https://sites.google.com/site/ncpdhbkhn/home 19



TRUDNG mu

BACH,KHOA'HAINOI}
Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1.  Céc b thong s6 Z, Y,@G,A, B

2. Quan hé giira cdc bd thég s6

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.

https://sites.google.com/site/ncpdhbkhn/home 20 Y 4



* Con goit la bo s6 lai (H: — ——
hybrid). g, | Mang haictra Uzt
+ Diing dé md ta céc linh kién khong nguon
dién tu (vi du transistor).
<U1:H11I1+H12U2 | 1_:_H11 le__jl_:[H]_jl_
\1.2:H211.1+H22U2 I, | |Hy Hyp]\U, U, |

https://sites.google.com/site/ncpdhbkhn/home 21



Bo thong SO H (2)

U, = Hlljl +H12U2

U, Mang hai cura U2

r— ' ' khong nguodn
\Iz _H21]1+H22U2 . She .
i i
. icita |y — U I
U, Man hai clra U, =0 _, H11 -9 , H21 1
khong ngudn i
I | | (']2:() 1 U,=0
I,=0 I,
. L U I
g, | Manghaicua 15 N g =—1 g =22
khong ngudn U, s U, i 2o
-~ 1= 1~

https://sites.google.com/site/ncpdhbkhn/home 22



TRUDNG mu

BACH,KHOA'HAINOI}
Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1. Céac bd thong s6 Z, Y, H,(G A, B

2. Quan h¢ gitta cac by thong S0

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.

https://sites.google.com/site/ncpdhbkhn/home 23 Y 4



Bo- thong 6 G (1)

* Con goit la bo s6 lai nghich

dao.

11 = G11U1 +G1212

\Uz - G21U1 + Gzzjz

Gll

_G21

Mang hai cura
khong nguon

Gl 2

G22 _

https://sites.google.com/site/ncpdhbkhn/home
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) jl = GllUl +G1212
\Uz =G,U, +G,1,

Mang hai ctra
khong nguon

Mang hai cura
khong nguon

Bo- thong 6 G (2)

I I
~—» <o
U, Man hai C}ra U,
khong nguon
~—————— — o
i,=0
<o . .
I U
: — 1 — 2
U2J _’Gu_U ’ Gzl_U
. 1l7,=0 117,=0
I
. 1 U
— 1 — 2
U )l — G12 - . G22 —
L. I, |.
21U,=0 2 ly,=0
https://sites.google.com/site/ncpdhbkhn/home 25



TRUDNG mu

BACH,KHOA'HAINOI}
Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1. Céac bd thongséZ Y, H, G(A,)B

2. Quan h¢ gitta cac by thong sO

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.

https://sites.google.com/site/ncpdhbkhn/home 26 Y 4



« Con goi 12 bo sb truyén tai. ——
» Ky hiéu khac: T(ransmission). {Ul Mang hai ctra | 7,
. . R khong nguon
* Thuong dugc dung trong phan .| .
tich duong day truyén tai (h¢
thong dién, hé thong lién lac).
<U1:A11U2+A1212 / :_An A, ||U, :[A] U,
1, =AU, + Ayl L] A Ayl ] 1,

https://sites.google.com/site/ncpdhbkhn/home 27



Bo- thong s6 A (2)

< Ul = AuUz +A12j2
kII = Alez +A22]2

Mang hai ctra
khong nguon

khong nguon

Mang hai cua |

1 I
— > ——>—9
U, Mang hai cura U,
khong nguon
~— e
i,=0
> @ . .
U I
Us| - A, =t A, ==L
11 U ? 1 U
—e 2 j2:0 2 12:0
I
> ¢ . .
U I
_ — Y1 —_ 1
2 1U,=0 21U,=0
—o
https://sites.google.com/site/ncpdhbkhn/home 28



TRUDNG mu

BACH,KHOA'HAINOI}
Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1. Céc bd thongsdZ, Y, H, G,A,

2. Quan hé giira cdc b théng sd

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.
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\

Bo thong 6 B (1)

e Con goi 12 bo sb truyén tai
nguoc.
* Ky hi¢u khac: t(ransmission).

rUZ
I

- BllUl + Blzjl
=B, U, *+ byl

https://sites.google.com/site/ncpdhbkhn/home

/,
{ U, Mang hai C}ﬁ:a U,
khong nguon
Bu B12 U1 — [B] Ul
_le b, 1L i I,

30




Bo thong 6 B (2)

1 I
< U,=5U, +B,l, U, Mang hai cura U,
;T — ‘ ' khong ngudn
\12 - Bz1U1 + BZZII . s net .
I[,=0 I,
[ Mang hai ctra U B = U ’ B = 1 )
L'l khéng ngudn ? oo F At F
-~ 1 1120 1 j1:0
I I
. ] U I
=0 | Menehaicsa gy g =22 g, =2
ong nguon I1 0 = I1 b =0
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U, =71 +Z,1I,
U, =2, 0, +Z,l, « -

Il = YllUl t Y12U2

klz =Y,U, +Y,U,

Mang hal cua

(U, =H, I +H,U,

<
I = HZII  tH, U
I, I,
U, Mang hai C}"Ia Uzl
khong nguodn

jl =GU,+Gyl,
\Uz =GU, +G,,1,

{U =AU, +A,I

I =AU, +A,l

{UZ =B11U1 +B1211
12 =B21U1 +B2211

https://sites.google.com/site/ncpdhbkhn/home 32



TRUDNG BAIHOC

BACH,KHOA'HANOI}

Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu

V. Mang hai cura

Cac bo thong s0Z, Y, H, G, A, B

Quan hé giira cic bo thong so

Phan tich mach c6 mang hai cua

Két ndi cdc mang hai ctra

Mang T & I1

Mang hai cira tuvong duong ctia mach dién c6 hd cam
Tuong hd

Tong tré vao & hoa hop tai

Ham truyén dat

VL Mach ba pha
VII. Khuéch dai thuét todn

R RN S
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Viét phuong trinh dong/dp/...,
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(s : : Cachl 7 i
L =YU +Y,U, LUz
jz :Y21U1 +Y22U2 'L Z,
n: in—il—ff:O ‘

R ] =12,80+ j7,99 A
. +. = = 3.
A Z1 +U =L [,=7,20+ j10,40 A

https://sites.google.com/site/ncpdhbkhn/home 39



Pha thh mach c ag ha1 cua (4)

—

\

-

VD3
E=200V; Z,=5Q; 0,0455 —0,0182 .3 7 .
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Ket nodi cac mang ha1 cua (4) noi tiep

la = leall + ZlZaIZ
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Mang a: | Y
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Quan hé gitta cdc bo thdng s6

Phan tich mach c6 mang hai cua

Két ndi cdc mang hai ctra

Mang T & I1

Mang hai cira twong dwong ctia mach dién c6 hd cam
Tuong hd

Tong tré vao & hoa hop tai

Ham truyén dat

VL Mach ba pha
VII. Khuéch dai thuét todn

C O NG U A LN
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U, = jowL,] + jwL,(I,+1) [

=|ja(Ly + L)1, + jaL,l,

"o, = jol, (i, +1 )+]a)LC12
(LA+LB=Ll fLA:LI_M

Ly =M - Ly =M
S
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RN

L~
L~

|
<

L, =
L
LB — l’lLZ
LC — LILZ
L

<
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Cach 3 j5

¥, A
: : : 10 N ¢
Z,=j20-;5=,j15Q : éjSO

o S

Z.=j50-j5=j45Q v ||

Z,=j5Q

V4

td

Z.,10+Z))
— B A +ZC
Z,+10+Z,

0,50 + j49Q
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Cach 4 j5

C

td

X .
_j20.750-(j5)% _ . 10 Lk ¢ ¢
_j20.j50-(j5)> _ . lo6v_ | ] b
= . = j195 Q

JS lL
. . Y RY2V
7 :]20..]50 F]S) = 65 O ‘
j20-j5 10
ZA
10Z, e
10+Z, ,
=0 =10,50 + j49 Q
—t+ZytZ,

10+Z,
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VD2

Z, =10+ j15Q; Z, =20+ ;10Q; Z,, = j2Q;
Z,=-j20Q; Z, =25Q; E, =100 V;

E, =150/30° V;J =5/45° A

Cach 2

sf Z |
® N

#g
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TRUGNG DA HO C

VD2 b
Z, =10+ j15Q; Z, =20+ j10Q; Z,, = j2Q;
Z,=-j20Q; Z, =25Q; E, =100 V; C@
. . Z
E, =150/30° V;J =5/45° A / )
- , 1'4%
[Zl +Z1 Z,+7 j% 1Z ¢”:§ ¢
x S A Z,=2,-2,
1 1 1 : _
_ ¢d+£ + j¢b=‘] ZC_ZZ _ZM
L Z3 +ZB Z3 +ZB Z4 ZB :ZM
(¢, =88,11+ 40,06 V =
— X
§, =111,12+ j56,43 V
(| =(E,-¢,)/Z, =[-1,49- j2,06 A
.. Z
I,=(E,—-¢,)/ Z. =[2,40+ j0O,79 A <$>J !
— 3
I,=(9,-9,)/(Z,+Z,)=|0,91-j1,28 A it
. 4
I,=¢,17,=4,44+ j2,26 A ¢
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TIII.I’II'NE BAIHOC]

BACHKHOAHAINGI]

Ly thuyet mach I

I.  Thong s6 mach

II. Phan tir mach

1. Mach mot chiéu

IV. Mach xoay chiéu

V. Mang hai cura

Cac b0 thong s6 Z, Y, H, G, A, B

Quan h¢ gitra cac by thong s6

Phan tich mach c6 mang hai cua

Két ndi cac mang hai ctra

Mang T & I1 .
Mang hai cira tuvong duong cua mach dién c6 ho cam
Twong ho

Tong trd vao & hoa hop tai

Ham truyén dat

VL Mach ba pha
VII. Khuéch dai thuét todn

0O NOU R W~
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U,=2,1,+2,1,

Z, E )

U2 . . - 12 —
| U =E Ly, =24 Ly
U,=0 )
Mang hai cira goi 12 twong hd néu I | = I 5 -
i, {Ul =Z, I, +Z,1,) .
U2 C’T} .Uz :.Zzlll +Zzzlz> N jl — Zpk
: U,=E Lylyy =Lyl )
v E .
U1 =0 J

Mang hai ctra goi 1a twong ho néuZ, =2,
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THU[TNE - .

u:()’ng ho (2)

I I

* Mang hai cua go1 la tuong el .
ho néu Z, = Z,,. p, | Manghaicua | r7)

* BO so Z. cua mang hai cua khong nguon
tuyén tinh khéng nguon
1 Zi,=2

uon ¢0 Z, = Z,;. .7 7 =7,

* Suy ra: mang hai cura .Y Vo v
tuyén tinh khéong nguon ' 2= %21
ludn c6 tinh twong ho. * H: H,, =-H,,

* G: G, =-Gy
* A: det(A) =1
*B: det(B) =1
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T

. - L
2 ey ﬁ:}'—’__.

hé (3)

VD

. _ 10 ;20
E=220V; Z =j50Q; Z = Q

20 40

-

U, =101, + j20I,

U, = i20I, +401 .
[T IR 225,50 A
U =E

U, =0

(U =101 + j201,

U, = j20I, +401, . |

<7 - 1,=-j550A U/l Z
U,=E

U, =0
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TRUDNG BAIHOC

BACH,KHOA'HAINOI}

Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1. Céc bdthéngsoZ Y, H, G, A B

2. Quan hé giira cdc b théng sd

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.
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.-: ‘.'-.

Dé truyén cong suat cuc dai,
tong tro tai phai bang li€n hop
phirc cua tong trd Thevenin

ong trO’ vao &hoa hop ta1 (1)

I_—>_.-
AN
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Tﬁ%ﬁﬂlﬂﬂﬂ O e

ong trO’ vao & hoa hO’p ta1 (3)

VD1 Vé . .
_[30 20 E=220V Cachl zI| 1 I
— 20 50 ’21:15+j25Q E@Ul‘ Z U2 ;
Tim Z, dé P,, cuc dai? Z, = ZAtd ! ! 2
Z,=2,-Z,=10Q 3
Z,=7Z,=20Q E-ﬂ@ i, +
Le=2Ly =L, = 30 Q z Z,
+ |
th = (Zl ZA)ZB +ZC = 43,21+ j3,77 0
Zl +ZA +ZB I —e
Z, Z
Z, :ZAM =143,21- 33,77 Q Z, Ly < Zy
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VD1
130 20 QE=220V Cach 2
120 50| 7z =15+ 250
Tim Z, dé P,, cuc dai? Z, =7

-

9

(U, =301 +201,

U, =201, +501,

(15+ j25)1, +U, = E =220
1,=0

- U, =74,72- j41,51V =U,,

Z

ong trO’ vao &hoa hO’p ta1 (4)

I
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I

U,
v Z
[, =0

U2 Uha’
\J \/




ong trO’ vVao &hoa hO’p ta1 (5)

VD1 | .. .
_[30 20 E=220V Cachz — z(| 4 I
{20 50} ' Z, =15+ j25Q EQD_l]l‘ Z |1V

Tim Z, dé P, cuc dai? Z, = ZAtd ' ' Zy

-

(U, =301, +201,
U, =201, +501,
15+ 251, +U, =E=220  z|| U ke

. . Ul Z U, =0 ‘Ljngcfn
kU2 _ O E@V‘ Y

S 1, =-1,63+ j1,I0A =-

9

ngan
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VD1

30 20
— Q;
20 50

Tim Z, dé P, cuc dai?

[ T

I

ong trO’ vVao &hoa hO’p ta1 (6)

% ;
E =220V Cach2 z[] & h
Z =15+ j250 £ Ul 2 ||V2
A <[2 ! VA
ZZZth
I, =0
U, |U,, =74,72-j41,51V
y \/ .
Z, = l.]’“} >
*72_' L
U, =04f . =1,63-j1L10A
D! L Z,=43,31+ j3,77Q

https://sites.google.com/site/ncpdhbkhn/home 94



ong trO’ vVao &hoa hO’p ta1 (7)

VD1 | _ .. .
_[30 20 E=220V Cach3  zI| 1 I
120 50|77 Z, =15+ j250Q E@Ui Z ||U,

Tim Z, dé P, cuc dai? Z, = ZAtd ! ' Z>
(U, =301, +20I,
- . , = .
U, =201, +501, Iy I

) e T Ul Z ||U;
15+ j25)1,+U, =0 T oV
U, =10

- . 10 _

- 1,=0,023- jO,002A ~Z, =~ =4315+3,75Q
2
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< (.]1 - Aul']z +A12{.2\ b ' ! \ZZ
1, =AU, +A,l,
AqZ,+ A

~ l]1 . Zab 1142 12

Z,, 7 Ay Zy + Ay
I
U, = szz ) a
Zab
4
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a 11
Uy
b \/
A= Ay
Ay

ong trO’ vVao &hoa hO’p ta1 9)
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I, ‘ “
. A2, + A
A | U, I zZ, =-—1-2 12
Ay Zy + Ay
M 5
A,
A, |
K a
2
. A7, + A
[ - 7 =404 74
? @ Ay Z) + A
b 4
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da 1'1
U,

b \J

7 = Z

) Z,=

a

_ L1\l —Lyly 214,

2

Loyt 2,

Zab =

°
a

L11Loy = ZLyply Y22

Z)1t2Z

4
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ong trO’ vao &hoa hO’p ta1 (11)

VD1 — .
_[30 20]_ E=220v Cachd  z[| 1 , I
Tl20 50|77 z,=15+j25Q EQD_l]l‘ U ]

Tim Z, dé P,, cuc dai? Z, = ZAtd ' ! 2
Z\Zo, = Zy0 2oy *+ ZorZ
7 = — Z11722 1221 2241 " " i a
t ab le+Zl ].1 1.2
. Uull Z | U,
30.50—20.20 +50(15 + j25) L
- y \J
30+15+ j25 ! b
=43,21+ j3,77 O .
Zab
2
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ong trO’ vao &hoa hO’p ta1 (12)

VD2 )
. 10 ;20 '
E=220V: Z = j50 Q: Z:{ a0 ]40}9. I,l f
J : U, Z U,
Cach4 g ' ' Z,
\_ Y,
7 —Znlo " linly v 24 _
“ Ly +7,
10.40-720.720+10.;750
- J o2 - /2 =13,90- j4,88 Q
40+ 750
— )
. I
j=Lt - 220 o9+ 494 A Z.
Z, 13,90- ;4,88 \ a
E
' J
https://sites.google.com/site/ncpdhbkhn/home 100



ong trO’ vao &hoa hO’p ta1 (13)

VD3 . R
E=220V; Ao| 3 200] z I I
Z,=20Q; Z =j50 Q; 0,04 3 , Ul A ||U,
Cach3 E@ I Y4
N y,
AL Z, + A 50) +2
7., =l thy SO0 g, 350
Ay Z, + Ay, 0,04(j50) +3
. —> )
. E 22 1
Il = = O . Zl Il
Z,+7Z., 20+69,23+ j3,85 Zap

2.46- j0.11 A E@
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TIII.I’II'NE BAIHOC]

BACHKHOAHAINGI]

Ly thuyet mach I

I.  Thong s6 mach
II. Phan tir mach

1. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyen dat

VI. Mach bapha
VII. Khuéch dai thuét todn

1. Céc bdthéngsoZ Y, H, G, A B

2. Quan hé giira cdc b théng sd

3. Phan tich mach c6 mang hai ctra

4.  Kétnbi cdc mang hai ctra

5. Mang T&II

6.  Mang hai cira tvong duong ctia mach dién c6 hd cam
7. Tuong hod

8.

9.
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U, Man hai cfra U2
khong nguon

Ham truyén dat dp: K, = ﬁ

Uy
\ A N I 9)
Ham truyén dat dong: K; = 7
1

U,

Ham truyén dat 4p dong: K = =2
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Ham truyen dat(Z)

VD1 .
{30 20}E222()V 7 (2
20 50]'7, =15+ j25Q .
Tinh K, K, K.
U =271 +Z,I
| U,=2,1,+Z,1,|
U E
U,=~Z1, ” j = Z,+Z i
. E = lejl + leiz . 2Ly =Ll 2,2,
~Z 1, =2, + 2,1, | = ~Zy) P
2Ly =Lyl T 1,2,

.
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Ham truyen dat(B)

VD1 ,
_[30 20] £=220v L
20 50]'Z =15+ j25Q | ’ .
Tinh K, K,, K,,.. ’
. 7 +Z .
I = 22 E
2Ly =Lty + 1,2,
. —7 .
I, = - £ : Z, 2 -
2Ly =Lty 2L, Z, | U, = 21 E
U =-Z ] LLy —LyLy T 2,2,
U Z,2 .
LK, ==22= 21 =|0,28 + j0,19

YUy ZyZyy ~Z1yZy + 2412,
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Ham truyen dat (4)

VD1
_|30 20} E=220V
20 50]'z =15+ j25Q
Tinh K,,, K;, K,
: + )
I = £yt 2, E
Z11Z22 212Z21+ZIIZ
: -7/ : —
I, = 2! E>_) K = 2y
2,2y, ~2,Z,,+Z,Z, Z, +7
K =b
I
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Z ||\U,
v Z,
—0,27 + ;0,10




VD1
S {30 20}E =220V
20 50]'Z =15+ j25Q
Tinh K, K, K,
_ Z,,+7Z I )
LyLyy =Ly Lly 2,2,
— —Zy,
L2iLy =Lty T 24,2,

K, :%, U,=-Z1,

ui
I J

I

|

Z21Zt

I,

E>_)Kui:Z +7
22 t

6,60+ j5,15 Q
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Ham truyen dat (6)

VD2 _
: I

E=380V;Z =15+ j25Q; . U2
K =0,28+ j0,19; Tinh U,? |

g Us

“ U, - U, =K E=(0,28+ j0,19)380
U =E =107,7+ j70,5 V
U, =128,7V
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g

Ly thuyet mach g

I.  Théng s6 mach
II. Phan tir mach
III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura

Tong tré vao & hoa hop tai
Ham truyén dat

VI. Mach ba pha
VII. Khuéch dai thuét todn

1. CacbdthongséZ Y, H, G,A, B

2. Quan hé giira cic bo thong so

3.  Phan tichmach c¢6 mang hai ctra

4. Két noi cic mang hai cira

5. Mang T & I1

6. Mang hai cira twong dwong ciia mach diéncé hd cam
7.  Twong hd

8.

9.
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" NGUYEN CONG PHUONG

LY THUYET MACH I

MACH BA PHA



Ly thuyet mach I

I. Thong s6 mach
II. Phan tir mach

III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua
VI. Mach ba pha
1. Gi6i thi¢u
2. Mach ba pha d6i ximg

3.  Mach ba pha khong déi ximg
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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Gi6i thicu (1)

* Mach mot pha: mot nguf)n dién
xoay chi€u nd1 vo1 tal bang mot cap CD
day dan.

e Mach nhiéu pha nhiéu nguon xoay
chiéu cling tan so nhufng khac pha.

()
* Mach ba pha: ba nguon dién xoay NI
chiéu cung tan s, ciing bién do,
lech pha vol nhau 120°.
e Trong s6 cac mach nhiéu pha mach
ba pha pho bién & kinh té nhat.
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e

g

G161 thi

Uu diém:
* May phat r¢ hon, gon hon,
» Gi4 thanh truyén tai ré hon,
* DOng co ba pha,
* Dién ap ba pha,
« Hé s6 cong suat,
e Chinh luu,
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G

[ ] ,.

101 €

Uan = UmSinC()t

Upp = UmSIH(a)t— 1200)

Ucc = UmSIH(a)t + 1200)

uAA’ —+ uBB’ + MCC’ = O
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. TRUONEG BAIHOC]
R . L e

i elbard

= BACH,KHOA NO I

o1 thieu (5)
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TRUGNE BAIHOC)

iMoo | BACHKHOAIHAINOI)

ﬂyét ﬁ;ach I

I. Thong s6 mach
II. Phan tir mach

III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua
VI. Mach ba pha
1. Gi61thigu
2. Mach ba pha d6i ximg

3. Mach ba pha khong d6i xtng
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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THUUNG BA L H O G

Mach ba pha d01 Xu:ng (1)

* Con goi la mach ba pha
can bang.

* Dinh nghia: mach ba pha
c0 nguon doi xing & tai
doi xirng.

W

* Nguon doi xung: cung tan
sO, cung bi€n dg, l1€ch pha

120° (may phat di¢én ba
pha).

e Tdi doi ximng: céc tai bang
nhau. C

>
Q) (&

e C6 4 cach mac (nguon/tai):
Y/Y, Y/A, AIA, ATY.
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N

Machba pha d01 Xu:ng (3) Y/Y

(EA - E/OO U, _E\/_/3OO /\EA . Z
E,=E/-1200 iU, =E3/-90° UE .
. o . N o m ' W4
E.=E/120 U =E3/-210° NI
L. \Ec Z
U.=E, -E, =EJ3/30° )
E, L \Es z
. v .
— VA
Uwy — \/gUpha N.—t O — /1
e s
. Iy
E, —
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¢N_O

N l+l+l+i ¢ :EA+EB +EC
Z Z Z Z,)" z zZ Z
E,+E,+E =0,
_,¢n:() . .
. 1, )EA
UNn:O
E, E Z
i:_A:_ 0°
oz Z/
—)<. E
13:7:—/ 120° =1,.1/ —-120°
7 E 0 0
IC:—:—/12O =1,.1/120

TRUONG A 1[HO C A

Machba pha d01 Xu:ng (4) Y/Y

IAC>EA'a 7
' E

> NHB@ 5,0 Z-n
jCC’EC‘C Z |
I, Z

https://sites.google.com/site/ncpdhbkhn/home

Céc budc phan tich mach Y&Y d6i
xung:

Tach rieng mot pha (vi du pha A),
Tinh dong dién cua pha do (i,),

Suy ra dong dién cua cac pha
khéc bang cich cong & trir cdc
goc 120°.

12




TRUONG A 1[HO C A

Machba pha d01 Xu:ng(3) Y/Y

VD1

: IA EA a Z
E,=220V; E, =220/ —-120° V; >
E. =220/120° V; Z =30+ j40 Q. N-—ZB NEs b zZ|

; :220/ 0° _ 220/ 0° I o~E . 7
A Z 30+ j40 ""@ : 1
=4,4/ -53,13° A
I,=1,1/-120°=4,4/-5313"-120°
=4,4/ -173,13° A
I.=1,1/+120°=4,4/ -53,13° +120° = 4,4/ 66,87° A
I,=—(1,+1,+1.)=0
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Ly thuyet mach I

I. Thong s6 mach
II. Phan tir mach
III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua

VI. Mach ba pha
1. Gi61thigu
2. Mach ba pha d6i ximg Y/Y‘A/A AIY

3.  Mach ba pha khoéng ddi xtng
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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Machba pha ('101 Xu:ng (4) Y/A

E, =E/(° 7l =E,-E, _{A_‘QEA | a
VE, =E/ -1200 —1ZI, =E, -E, LFV I
E, =E/120° 2z, =E.~E, M=CE |
f = - )17 > S
I, =(E,—E))/Z=1,1/-120° -
i =(E.-E)/Z=1,1/120° -

a: I,=1,-1 :iab\/g/—300
i, =13/ -30°

i, =i,3.1/-150°

T =1,73.1/90°

N

—
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TRUONG A 1[HO C A

Machba pha d01 Xu:ng (5) Y/A

VD2

: IA EA a
E, =220/15°V; E, =220/ =105° V; A %
) . . ab
E.=220/135°V; Z =30+ j40 Q. Iy 7 NEg b
N Z
i

jab E ZE - 7 62/ 8 10 jC > EC ica
( ) C

I, =7,62/ -8,1°-120°=7,62/ —128,1° A

I =762/ -81°+120°=7.62/111,9° A

ca

I,=1,\3/-300=7,62/-81°~/3/ -30° =13,20/ -38,1° A

i,=1,/-120°=13,20/-38,1° =120° = 13,20/ -158,1° A

I.=1,/120°=13,20/ -38,1° +120° =13,20,/81,9° A
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Ly thuyet mach I

I. Thong s6 mach
II. Phan tir mach
III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua

VI. Mach ba pha
1. Gi61thigu
2. Mach ba pha déi ximg Y/Y, Y/A‘A/Y

3.  Mach ba pha khoéng ddi xtng
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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Ly thuyet mach I

I. Thong s6 mach
II. Phan tir mach
III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua

VI. Mach ba pha
I. G161 thicu
2. Mach ba pha déi ximg Y/Y, Y/A, A/A‘

3.  Mach ba pha khoéng ddi xtng
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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[ +I,+1.=0
171, -ZI, =E, }
ZI,-ZI. =E,

E
[, =———/=30°
A Z\/g

E

LAf ===/ —150°

B Z\/g

E
[.=—— /90°
C Z\/g
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Mach ba pha d01 Xu:ng

» L2 mach c6 ngudn doi xting va tai doi
xurng.
* C6 4 cach mac: Y/Y, Y/A, AIA, ATY.
» C6 hai cach giai mach ba pha doi xtng:
1. Tinh thong s0 ctia mot pha, suy ra cac
thOng sO cua 2 pha con lai bang cach
cong thém cac goc +120°, hoac
2. Cot nhu mot mach di€n binh thuong &
tinh todn bang cac phuong phap da hoc.
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Ly thuyet mach I

I. Thong s6 mach
II. Phan tir mach

III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua
VI. Mach ba pha
1. Gi61thigu
2. Mach ba pha d6i xiing

3.  Mach ba pha khong déi ximg
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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BACH KHOA

Mach ba pha khong (101 Xu’ng (1)

* Mach ba pha doi xung: mach co nguon
d6i xtrng va tai doi Xu:ng

* Mach ba pha khong doi xitng: mach cé
nguon khong doi xirng va/hoac tai
khong doi xung.

* C6 4 cdch mac: Y/Y, Y/A, AIA, ATY.

e C4ch giai mach ba pha khong doi xtng:
col nhu mQt mach dién thong thuong co
nhi€u nguon xoay chi€u cung tan so.
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THUUNG =

Mach ba pha khong d01 Xu’ng (2)

. . IA EA a ZA
Z,=20Q:,Z,=j10Q;Z.=-j10 Q; E, =220V; > .

VD1

EB=220/—120"V;E‘C=220/120.°V;Zn:1+.j2§2. N._ZBQEB.I? Z,|
5.=0 o § = E/Z +E,|/Z,+E.|Z,. g
v "Z, 41 Z, 1 Z 41/ Z, ,Ic@Ec.c Ze|
=57,46/ —=122° V Iy Z,
. E.-¢ 220/0°-57,46/ —122°
ﬁlA:EA 4, . 20/0° / =12,76/11° A
Z, 20
. E -¢ 220/ -120°-57,46/ —122°
IB:EB P, - / , / =16,26,/150,7° A
Z, j10
. E.—-¢ 220/120°-57,46/ —122°
j =t . 220/ , 4 =25,21/ -161,6° A
Z. —j10

I,=1,+I,+I.=2570/174,6° A
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VD2

. . IA EA a ZA

Z,=20Q:, 7, =j10Q; Z.=-j5 Q; E, =220V; ——\—>) N
E, =220/ -120° V;E,. =220/120° V. j I 7

NO—EB > —L o —B4n
. . . . . . /

ZI +7Z,(I.-1)=E,-E, o S
. . . . . *C \~“c ¢ e

Z,(I -1)+Z.1 =E, - E, "_( A

I =24,63-j16,26 A
i =-26,95- j32,53 A

=] =24,63- j16,26 A
i -1 =-51,58-j16,26 A
=-] =26,95+ j32,53 A

(
IA
—)<jB
I
\

https://sites.google.com/site/ncpdhbkhn/home
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Tﬁ%ﬁﬂlﬂﬂﬂ O e

Machba pha khong d01 Xu’ng 4)

. =220/0°V; E, =215/ -120°V; E. =225/120° V E, L i, I,
Z, —SQ, Z,=10Q; Z, = j20Q; Z, =—j30Q. Tim cac dong di¢n?

((2z,+2)i,-21,~2,i,=E,~E, "
~Z0, +(Z,+Z, +Z )], - Z ], =0 4@_:“ i
k_ZLI.r _Z3jg +(2Z, +Z3)jb - EB _EC
([ =1 =1336+ j0,15 A

IB—I -1 =-11,39-j11,21 A

. =-1, =-1,98+ 11,06 A
, =1,—1 =-20,38-j12,94 A
I, =1 ,=-7,02-/12,79 A
[ =1 -1 =-899-jl,74 A

8

ca

VD3

N

(] =13,36+ 0,15 A
-1, =-7,02- 12,79 A |
1, =1,98- 11,06 A

N- N
)
I

§
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VD3

THUUNG =

Mach ba pha khong d01 Xu’ng (5)

E, =220/0°V; E, =215/ -120°V; E. =225/120° V

Z, =5Q;7 =10Q; Z, = j20Q; Z, =—;j30Q. Tim cic dong di¢n?
10( 120 Cach 2
z,=—2f = 2D 194500 M) i| %
Z,+Z,+Z, 10+ j20-j30 J@_DC 3
ICCI
77 10(- j30
y=—2r - 1CBD 550 1
Z +7Z,+7Z, 10+ ;20— ;30 E, i 2
Z+7,+Z. 10+ ;20— j30 N e
E E E Ec N4 Io Ze
W L B E o e
+ + +
B, =0 ¢ =2t 1ZA Z 1ZB Z 1ZC =288,3—- j132,9V
+ +
Z,+7Z, Z,+Z, Z, +Z.

https://sites.google.com/site/ncpdhbkhn/home

27



THUUNG =

Mach ba pha khong d01 Xu’ng (6)

VD3 .
E, =220/0°V; E, =215/ -120°V; E. =225/120° V E, L i, I,
Z, =5Q;7 =10Q; Z, = j20Q; Z, =—;j30Q. Tim cic dong di¢n?
¢ =288,3-j132,9V Cach 2 K

I,=(E,—9)/(Z,+Z,)=13,36+ j0,15A o A
1, =(E,~@)/(Z, +Z,)=-11,39 - jl11,21A 1 c
I.=(E.—®)/(Z,+Z.)=-1,98+ jl11,06 A i~ i, %
ZLjA _leab _ZLiB = EA _EB EB Zr I, Zp

. _E,mE 7,1 N A
L, == "4 ZL( a1y =-20,38- j12,94A | g —~Z i, Ze

1

I, =1,+1,=1336+ j0,15-20,38—j12,94=-7,02— jI2,79A
I =I1.+I_=-198+11,06—7,02-12,79=9,00- j1,73A
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TRUGNG DA HO C

Machba pha khong d01 Xu’ng (7)

VD4 I

Ay A
E,, =220/0°V; E,. =215/ =120° V; . Z
Z, =10Q; Z, = j20Q; Z, = -;j30Q. Tim céc dong dién? I, 7,
: B
. E : S
IBA —_4 = 220 =22 A IC:» 43
Z 10 C
. —E —-E. . —220-215/-120°
Ldye =—E = Epe - 10 = 48 e = . =9,31+j5,63A
Z, J20

E, 215/-120°
- 730

CB_Z

=6,21- j3,58A

3

I,=1,.-1, =9,31+j563-22=-12,69+ j5,63A
I, =1, —-1.,=22-(6,21-3,58)=15,79+ j3,58 A
I.=1.—1,.=6,21—j3,58=(9,14+ j5,63)=-3,10— j9,21A
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VD5

E,, =220/0°V; E,. =215/ =120° V;
Z, =10Q; Z, = j20Q; Z, = —;j30Q. Tim cic dong di¢n?

[, =114+ j4,42 A
1, =874+ j3,42 A

— 3

(Z, +Z)I, ~Z,1, ==E,
~Z,1,+(Z,+Z,)I, =E,, +E,.

[ =1, =8,74+ j3,42 A
~<1,=1,-1,=-7,60+j1,01 A
I=-1,=-114-j4,42 A
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TRUONEE R

VD6

E,=220/0°V; E, =215/ -120°V; Z,, = j2Q
Z =10Q; Z, = j20Q; Z, = —;j30Q. Tim céc dong dién?

U,, =Z,1;U,, =Z,1,

lel_ZZIZ_ZMI3 :_EBC
szz +ZMi3 _Z3i3 _Zsz = EAB +EBC 4
IIZIb, Izzlg—lb, I3Z—Ig ) .

z1,-2,(,-1)+Z,0, =-E,
Z,, ~1,)=Z, 1, +Z],~Z,(I,~1)=E,,+E,
(J,=9,17+ 2,99 A
[, =1,51+j4,20 A

— 3
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VD6

E,=220/0°V; E, =215/ -120°V; Z,, = j2Q
Z =10Q; Z, = j20Q; Z, = —;j30Q. Tim céc dong dién?

—

([, =9,17+j2,99 A
1, =1,51+j4,20 A

[ =1, =9,17+j2,99 A

I,=1,-1,=-7,67+j,21 A

I,=-1,=-151-j4,20 A

https://sites.google.com/site/ncpdhbkhn/home
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Ly thuyet mach I

I. Thoéng s6 mach
II. Phan tir mach

III. Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cua
VI. Mach ba pha
1. Gi61thigu
2. Mach ba pha d6i xiing

3. Mach ba pha khong d6i xtng
4. Cong suat trong mach ba pha

VIIL. Khuéch dai thuat todn
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THU[TNE - .

Cong suat trong mach ba pha (1)

(u_=U~2sinar [, =2/
ada,”
u, :U\/Esin(at—120") e 7/9
. 0 b.li._ "
", = U~/2 sin(axr +120°) u
: i e 7/
i, = IN2 sin(ax — @) o

i

i, =12 sin(cr — ¢ —120°)
i = 12 sin(ax — ¢ +120°)

p p +pb+p _uanl +ubl +l/l l
=2UI[sin ¥ sin(ax — @) +sin(ar —120°) sin(ar — ¢ —120°) +
+sin(ar +120°)sin(axr —@ +120°)] =|3UI cos @
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ps =3UI cos ¢ e
B A
Céc cong suat trung binh ctia mdi pha: . e 7/8
CoCal
P =Ul cos ¢ uan:U\/EsinaJt
S =UI i, = IN2sin(ar - @)
Q, =UIsing

S, =P +,0 =U,I,
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TRUONG A 1[HO C A

Cong suat trong mach ba pha (3)

VD1

B 3 IA EA a Z
E, =220V; E, =220/ —120° V; —’—G .
E. =220/120° V; Z =30+ j40 Q. I, /~E, b 74
N o— O o ' 37
([, =4,4/-53,13° A i ~E. ¢ Z
. > ® —
11,=4,4/-173,13 A IN#O z

I.=4,4/66,87° A

-

. . ps =3Ulcos ¢ =3.220.4,4.0,6 =1742,4 W
U =E, =220V

L _ps _1742,4
U, =E, =220/ -120°V - P == 5[5808 W
U, =E.=220/120°V
COS¢ = R = 30 =0,6 PA :le :30(4,4)2 =1580,8 W

|Z| /302 +40°
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THUUNG e

Cong suat trong mach ba pha (4)

VD2

-

N

.

cosp=R =30 _pe P =RIZ=30(7.62° =[1741.9 W

: 3 IA EA a
E, =220/15°V; E, =220/ —=105° V; —~=) 7 2
) . . ab
E. =220/135°V;Z =30+ j40 Q. Iy / NEg b
1,=7,62/-81°A I. ~E." Z4
>
10, =7,62/-128,1° A O ¢

I.=7,62/111,9° A

| | ps =3UIcos ¢ =3.381.7,62.0,6 =5225,8 W
U, =7 =381/450V
ps _ 5225,8

ch :Zjbc :381/ _75,OOV - PA = 3 - 3 — 1741,9 W
U. =27 =381/165V

|Z| /302 +40
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VD3

I E, 4
Z,=20Q;7,=j10Q;Z.=—j10 Q; E, =220 V; —ﬁ“@ 1.
E, =220/ -120° V;E,. =220/120° V.. i E.
- NHB@ B o
I,=38,11A . .

-

1. =19,05- j43,21 A
P, =R,I;=20(38,11)° =29047 W
P,=R,I;=0I,=0W
P.=R.I}=0I}=0W

https://sites.google.com/site/ncpdhbkhn/home
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TRUGNG DA HO C

Cong suat trong mach ba pha (6)

VD4

E,, =220/0°V; E,. =215/ =120° V;
Z =10Q; Z, = j20Q; Z, = —;j30Q. Tim céc dong dién?

(o

1, =22 A
I,.=10,88/31,2° A
I, =717/ -30,0° A

-

S, =Z1;, =10(22)° =4840 VA — P =Re{S,} =4840 W
S, =Z,1;.=j20(10,88)> = j2367,5 VA - P, =Re{S,} =0

S, =271}, =—j30(7,17)> =—j1542,3 VA - P,=Re{S,} =0
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THUUNG e

F - WA +WC :PAB +PAC +PCB

UAB _UCB = UAC_’ Re{ (UAB _UCB)iAC} =P,
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VD5
E,, =220/0°V; E,, =220/120° V
E, =220/ -120°V; Z,z = 50Q;
Zyc =J1582; Zcy =—j100€2;
Tinh cOng suat tieu thu cua tai A?

E,-E

Zhy=Ey—Ey — I, == "8 =

220-220/ —120°

AB" AB AB
4

AB

— EBN _ECN

ZBCjBC = EBN _ECN - jBC 7
BC

E.-E, _220/120°-220

ZCAjCA = ECN _EAN - jCA = 7

CA

= 6,60+ j3,81A
50
220/ —=120° —=220,/120°
_ 220/ / =-5,08A
75
=-1,91- j3,30A

- 100

i, +i.,—1,=0-1 =1I,-I.,=660+;381—(-1,91-;3,30)=8,50+7,11A
f.+i,.—i,=0-10.=I, -1, =-1,91-j3,30-(-5,08)=3,18-j3,30A
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T ﬁliﬂl\!ﬁ ‘_ = et

VD5
E,, =220/0°V; E,, =220/120° V
E,, =220/ -120°V; Z,3 = 50Q; | N

Tinh cong sut tiéu thu cia tai A?
1,=8,50+ j7,11A;1.=3,18-j3,30A

1,,=6,60+ j3,81A;1,.=-508A; 1. =-1,91-,3,30A
W, =Re{U ,1,} =Re{(E,y ~EpT,}

=Re{(220-220/ ~120°)(8,50 - j7.1)} =4161,5W
We =Re{Ugl.} =Re{(Ecy ~Ep)i,}

:Re{(220/1200 —220/—120")(3,18+j3,30)} =
P =W, +W,=4161,5-1257,5=|2904,0 W
onml :PAB +PBC +PCA = RABIiB +0+0 :50(6’602 +3’812) =

—1257,5W

2903,8 W

https://sites.google.com/site/ncpdhbkhn/home
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" NGUYEN CONG PHUONG

LY THUYET MACH I

KHUECH PAI THUAT TOAN



Ly thuyet machI

I Thong s6 mach
I Phan tir mach
III. Mach mét chiéu
IV. Mach xoay chiéu
V. Mang hai ctira
V1. Mach ba pha

VII. Khuéch dai thuit toan

Nguon phu thugc

Phéan tich mach dién c6 nguén phu thudc
Khuéch dai thuét toan

Cac mach co bian

Phan tich mach c6 khuéch dai thuit toan

NE L=
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o 2

Nguon 4p phu thudce Nguon dong phy thudc
e Ngudn 4p phu thudc ap: e=f,(u)=uu,
» Ngudn 4p phu thudc dong: e=f,()=r,i,
» Ngudn dong phu thudc ap: J=Juu,) = g,

* Ngudn dong phu thudc dong: J =1 = pi,

https://sites.google.com/site/ncpdhbkhn/home 3



= TRUDNG BAIHOG)

Ly thuyéet mach I

—

Thong s6 mach
[I.  Phan tir mach
1.  Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura
VI. Mach ba pha

VII. Khuéch dai thuét toan
1.  Nguon phuy thudc
2.  Phan tichmach dién cé nguén phu thudc
a) D(\)l’lg nhanh
b) Thé nut

) Dong vong
d) Xép chong
e) Mang mot cira

3. Khuéch dai thuat toan
4. Cac mach co ban
5. Phan tich mach c6 khuéch dai thuat toan
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Phan thh mach dlen cO nguon phu thuQc

4i +8i =30-3i —

0V 40 3V
- 15i =30 OEERG
L =2A -
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Don nhanh (1 )

VD1 5 3

i +i—i, +4=0/ @ "2 e <$>
{4ix—6i:12 > 1zv®~l

i,, =0,5u, =0,5.4i =21 |

i +i=2i +4=0 ~ +i=—4 i =6A
~ 4i-6i=12 T 4i-6i=12  |i=2A
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= -:_!-'-.'1-

Dong nhanh (2)

VD2

b:i, —i,—i, =0
cii+i,—J =0
\A:Rj, = Ryiy+ Ry, ~E =0

i,, = B,

(Bi, —i,—i, =0
—>4i1+l.3_J:O
Ri,—Rji,+Ri,—-E=0

https://sites.google.com/site/ncpdhbkhn/home 7



L e
E e
= e

Z :

Dong nhénh

VD3
a: i, ti,ti,=J

TRUGNEG BAI HOCH

BACH,KHOA'HAING]I

3)

Ri, =R, —Rji, =-u

Ri,—Ri,=E

S

u,, = R,is

a > Ry A b
"R ijis
> @) R, R,
: ) L]
LY, ti,=J
i, +i,—i, —i;,=0

Rji, - Rji,— R i; =0
Ri —Rji,—Rji, +R i, =0
R, —Ris=E
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—

ML
IV.

VL

VIL

Thong s6 mach

Phan t&r mach

Mach mot chiéu

Mach xoay chiéu

Mang hai cura

Mach ba pha

Khuéch dai thuit toan

1.  Nguon phu thudc .

2.  Phan tichmach dién c6 nguon phu thugc

a) Dong nhanh
b) Thé nut

c) D@ng VS‘)ng
d) Xép chong
e) Mang mot cura
3. Khuéch dai thuat toan
4. Cac mach co ban
5. Phan tich mach c6 khuéch dai thuét todn
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* ﬁ" =

Thé niit (1)

VD1 \ ' r .Ci

1,1 12 . s || [ | L 050
(Z +gj ¢, = +Z The | C@ i 0 <$>
i,, =|0,5u, =0,512-¢,) } IZVST? - l e

I 1 12
L2+l ]g =442 -0,5012-
_12-4, _12-(-12) _

lx
4 4

-

6A

— ¢a:_12V — 3

=P T2

] = ——4% =

! 6 6
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(1 1 1 1 E
[ AN A
Rl R2 Rl RZ R2
— 3
1 1 11 E
—| —+[— ¢a+ —+— ¢b:——
L Rz R1 Rz R3 Rz
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VD3

TRUDNG BAI HOCH
s e

KHOAHAINO]I

(1,1 _R,
RZ R3 RZRS
1 1 1. 1 R

¢, =J +
_E
¢b_R5

https://sites.google.com/site/ncpdhbkhn/home
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=——— TRUDNG BAIHOC

e | " BACH,KHOATHAINO I

}’/ thuy;é{mach I

—

Thong s6 mach
.  Phan tt mach
II.  Mach mot chiéu
IV. Mach xoay chiéu
V. Mang hai cura
VI. Mach ba pha

VII. Khuéch dai thuét toan
1.  Nguon phuy thudc
2.  Phan tichmach dién cé nguén phu thudc
a) Dbpg nhanh
b)  Thénit

) Di?ng vg‘mg

d) Xép chong

e) Mang mot cura
3. Khuéch dai thuat todn
4. Cac mach co ban

5. Phan tich mach c6 khuéch dai thuét todn

https://sites.google.com/site/ncpdhbkhn/home
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Dong Vong (1)

VD1

4(i, —4) +6(i, =i, ) =12"

L, =0,5u, =0,54i =2i ¢
=20, —4)

/

- 4G, 4 +6[i, —26, -H] =12

i =i —4=10-4=[6A
i=—i, +i, =-10+2(10-4) =[2A

—)l—lo — 3
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VD2

) (- I
o . . — ? Z "49]
Ri,+Rji,+Ri,+E=0 A
a ®
A A — | p——
i, =1, =J ¢
>
_ —_ Rl iA <i> ]
lB lD_lng
—

L (R+R,+R,+BR)i, =E+(R, +R,)J

https://sites.google.com/site/ncpdhbkhn/home 15



: et TRUONG BAIHOCH
T TN 'BACH,KHOA'HAINO]

Dong vong (3)

VD3

(A:R (i, =)+ R, +i,) +R,(i, +iy) =u,
B:R,(iy+i,) tRsiy = E
D:R,(ip +i,)*+ Ryip, =u,,

ung = RmIS = Rm(_lB)

J\

((R+R,+R)i,+(R,+R )i, +Rji, =R,J
> {Rji, +(R,+R)i, =E
Rji,*+R,i,+(R,+R)i, =0
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I Thong so mach
II. Phan tir mach
III. Mach mét chiéu
IV. Mach xoay chiéu
V. Mang hai ctra
V1. Mach ba pha

VII. Khuéch dai thuit toan

Nguén phu thudc

Phan tich mach dién ¢6 ngudén phu thudc
Khuéch dai thuét toan

Cac mach co ban

Phin tich mach c6 khuéch dai thuat toan
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Khuech dal thuat toan (1)

Can bang 1 N 8 b Khong noi
Pau vao dao 2 7B V*
Pau vao khong dao o3 6 Paura
V-4 5| Can bang

* 1947, operational amplifier, opamp,
* Linh d0ng, r¢, dé dung,

* Thuc hién cac phép tinh cong, trir, nhan, chia, vi
phan, & tich phan,

e Xay dung tu dién tro, transistor, tu dien, diot.
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Khuech dal thuat toan (2)

Can bang 1 N 8 b Khong noi
Pau vao dao 2 7B V*
Pau vao khong dao o3 6 Paura
V-4 5| Can bang
Pau vio ddo 2 e—— ‘
6 Dau ra

Pau vao khong dao 3 e—

415
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Pau vao khong dao 3 e——

6 Pau ra

Bao hoa duong

Bao hoa am
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c) Cong
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Mach khuech daldao (2)
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u,=10mV; R, =4 kQ; tim R, d¢ u, = 0,2V?

SR, =R =4 =[80k Q
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1.  Nguon phu thudc ‘
2. Phﬁq tich mach dién c6 nguon phu thudc
3.  Khuéch dai thuat toan

4. Cac mach co bian

a) Pao

b) Khong dao
c) Cong

d) Tru

e) Nbi tang

f) Khac
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Machkhuech dalkhong dao (2)
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l
u,=10mV; R, = R,= 4 kQ; u, = ? f

R
u :£1+—fjuv :(1+le0: 20 mV
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Dong vong (1)

E =7V, E,=4V,E;=2V;

R1=R2=R3=2kQ;R4=6kQ; El

.

Rs = 3 kQ; tinh cac dong dién? CD
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Dong Vong (2)

VD

E,=7V; E,=4V; E;=2V,;
= 3 kQ; tinh c4c dong dién?

A:Ri, +R,(i,-i,)=E —E,

oy

C: Ry, +R,(i, —i,) = E,
ing :ﬂlx :ﬂ(lB _iD)

'R, (i —i,) + R, (i, —i,) = E,

1y
I R1 E3 R3
E, R2l i —>
B l
Dl 1| o
A
E,
R,
A lng=ﬁix
| 2980
" 18B8-70% L i =0,5mA
, B~ o) . [i=0,5mA
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Thong s6 mach

Phan t&r mach
Mach mét chiéu

Mach xoay chiéu

Mang hai cura

Mach ba pha

Khuéch dai thuit toan
Ngudn phu thudc ‘
Phan tich mach dién c6 ngudn phuy thudc
Khuéch dai thuat toan

Cac mach coban ]
Phan tichmach c¢6 khuech dai thuat toan
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Mach xoay chleu(l)

VD1

Tinh U ? - 10000

a:j1+jC: ) 2k Q 04_|I.

5/0°y ;U4 | L bTF
1 — > LC T
2000 — 1000 5 /00 v 100| ||U,
Do =Py = J 1T
Q) g B
5 5/0 + Uy =0
2000 - 71000
5/0°

L U.=7i10002===j2.5/0°=(2,5/90° V
P = 710007 == / /
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Mach xoay chleu(Z)

VD2
Tinh U 2

—ler—Igy =0
b: jcz_le =0

’ .
a . ICl

C. 1R4_jR3:O

. E— _
ey = ¢a§ IC2:¢a L
cl Zeo
: ¢,-U, &, ¢ U.—¢
Ip, =5 ; Iy == IR3__C; Iy =—"F
R, R Ry R,
\¢b :¢c

> hé 3 phuong triinh 3 4nsé @,, @, U, - U,
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VD3

Mach xoay chleu (3)

U ,=200mV;1,=0,Z =-jl10Q; Z, =5 Q;
Z,=20Q;Z,=-j15Q, Z, =8 Q; U, =?

’Cl:j3+j4:0

b:jl_jS =0

Ul _lel _Z5j5 =0

\ &

Z3l3 +Zs1s =0

(], =9,76 + j12,20 mA

=-3,90 - j4,88 mA
=3,90+ j4,88 mA

15=9,76 + j12,20 mA

U2 _Z4i4 +Z3j3 :O
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Mach mét chiéu

Mach xoay chiéu

Mang hai cura

Mach ba pha

Khuéch dai thuit toan
Ngudn phu thudc ‘
Phan tich mach dién c6 ngudn phuy thudc
Khuéch dai thuat toan

Cac mach coban ]
Phan tichmach c¢6 khuech dai thuat toan

1
2.
3.
4
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a)
b)
c)
d)
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Dong nhéanh

Thé nt

Dong vong
Mach xoay chiéu
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Mang hai cua (1) z,
VD1 -

< A A Il 1 ¢“ I

Tim bd s0 Z? o _.__D| )
— — ¢, rH

{Ul =Znly + 2l 0 J
: : . 1 5
Uy =2yl +Zpl, { 7 0}

. . > - Z — : — ® ~— ®

l]1 :ZIII _Zz 0 L

Uy, =-2,1,

VD2
Cho Ul = 5sinwt V, Zl =2 kQ, Zz = —j kQ, tim I/tz?

U, =20001 . /
{ 1 1 U =j2,5V _,u2:2,58in(al+900)v

. .U, =j1000
U, = j1000i, 2000
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VD3

aic&a(i)

, i 49, i

Tim b0 so Y? o 2
. L P,

{11 =1 Uy + U, U, .
. . . )
I, =Y, U +Y)U,

. . » o X . .

Ul - lel L

U, ==2,]

VD4 | Tim b sb A? (U, = AU, + Al
< . . .

[ = Ay Uy + Ayl 4

( 7 . 4

. . U, =-=LU, A= 7
{Ul =71 Z, 1

. : _ . - 1 . Z

Uy =251 I, =——1U, 2

Z,
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VD5
Timbdsé Z, Y, A?

{Ul =Zi 1+ Z1,
Uy=2,1+2Zxl,

Ul _Zlil _ZSiS =0

Mang hai cua (

U2 _Zziz _Z4j4 +Z3j3 =0

Z3l3+Zs15 =0
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- — . . 2 (Z~+7
U2:2212+ 5( 3 4)
L Z3
[ Z,+Zs 0
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Mang ha1 cua (4)

VD6
U, =200mV;1,=0,Z =-jl10Q; Z, =5 Q;

. I

Z,=20Q;7,=-j15Q; Z, =8 Q; U, =7 .

7+ Zs 0 ]
Z=|2Z(Z,+Z,)

)
| 4 1
(8—j10 0
= J (@)
1 8-j6 5

{Ul =Zl + Zs1,
Uy =2y 1) +2Zy1,
200

. . U
Iy=0-U,=Z,,—L=(@8-j6 =1151,22 + j39,02 mV
2 2~ 21le =@-J )8—j10 J
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