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Mach xoay chiéu

Co s0 1y thuyét mach dién
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NO1 dung

 Thong s6 mach
 Phan tir mach

+ Mach mot chidu

» Mach xoay chiéu
 Mang hai cura

e Mach ba pha

e Qua trinh qua do
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Mach xoay chiéu (1)

«  Mach mdt chiéu duge dung cho dén cudi tk.19
o Dinh nghia mach xoay chiéu: ¢6 nguon (ap hoic dong)
kich thich hinh sin (hoac cos)
e Tai sao la1 quan tam dén Xoay chiéu?
1. Pho bién trong tu nhién
2. Tin hi€u dién xoay chiéu dé san xuat & truyén dan, dugc
dung rat pho bién

3. Céc tin hiéu chu ky duoc phan tich thanh tong cta cic song
sin > song sin dong vai tro quan trong trong phan tich tin
hi¢u chu ky

4. Viphan & tich phan cta song sin 1a cac song sin > dé tinh
toan

Mach xoay chiéu 3
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Mach xoay chiéu (2)
Song sin
Phan ung ctia cac phan tir co ban
S6 phtc
Bién dién song sin bang s6 phirc
Phirc hoa céac phan tir co ban
Phan tich mach xoay chiéu
Cong suat trong mach xoay chiéu
H6 cam

A SR R N Al o

Phan tich mach dién bang may tinh
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Song sin (1)
u(t) = U _sinwt
- U_: bi€n do cua song sin
- : tan s6 goc (rad/s)
— wt : goc
—- U : tr1 hiéu dung U :%

u(t) A

wt

Mach xoay chiéu 5
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S(’)ng SIn (3)

u(t) = U_sin(wt + @)

¢: pha ban dau

u, som pha so vo1 u;,
hoac

1, cham pha so vo1 u,
Néu ¢ # 0 > u, léch
pha vo1 u,

Néu ¢ =0 > u, dong
pha vo1 u,

u,(t) = U_sinwt
u,(t) = U_sin(wt + ¢)

Mach xoay chiéu

e
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Song sin (4)
u(t) = U _sin(wt + @)

Quay véi van toc w rad/s

Mach xoay chiéu 8




Song sin (5)

u,(t) = U;sin(wt + ¢,)
u(t) = Uy sin(wt + @) u(f) = Uysin(ot + ¢,)

uy(2) + uy(2)

Bién d§ & goc pha la dac trung ciia mdt song sin

Mach xoay chiéu 9




Chu y: Phép cOng cac song sin bang VeCtO’ quay
chi dtng khi cac song sin co ciing tan so

Mach xoay chiéu
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Mach xoay chiéu

Song sin

Phan g clia cac phan tir co ban
S6 phtc

Biéu dién séng sin bang so phirc
Phirc hoa cac phan tir co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

Ho cam

A SR AN Ul o

Phan tich mach dién bang may tinh

Mach xoay chiéu 11
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Phan tng cua cac phan tir co ban (1)

l- R
o > o
Ug ,
i=1,smot } —up=RI_sinat |=U,,sinawt
UR = Rl
A
up(t
: i)
i wt /
£ ! Up
| I

i=1 sm(wt+@)—>u. =Rl sin(wt+ @)

Mach xoay chiéu
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Phan tng cua cac phan tir co ban (2)

; L
— 1 W L,
2 u
i=1 sinwt L >
7 ~—>u; =wlLl, coswt =wll, sin(wt +90°
up=L—- =U,, sin(wt+90°)

i=1 sin(wt+@)—>u, =wll sin(wt+p+90")

Mach xoay chiéu




]m
= ———COSwrt

wC

1 jidt —> U :%jlm sin wtdt

= ]—’" sin( @t — 900)
wC

Mach xoay chiéu

=U_sin(wt—90")

14




; I, . :
i=1,smot| - u,- :—mcsm(a)t—900) =U_ sin(wt—90")
0,

A

gO - >

: I .
i=1 sim(ot+@)>u, = —’”Cs1n(a)t+(p—900)
0,

Mach xoay chiéu
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Phan tng cua cac phan tir co ban (5)

[ =1 sinowt

I .
u =RI sinot |u, =wll sin(wt+90°)|Uuc = a)—"&sm(a)t—%o)

Mach xoay chiéu
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Phan tng cua cac phan tir co ban (6)

i =1 _sin(wt+ @)

u, =RI, sin(wt+9) |u, =wll sin(wt+@+90°)|u, =I—”ésin(a)t+go—900)
@

Mach xoay chiéu 17
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VD1 Phan tng cua cac phan tir co ban (7)
: i 7 o
i(f) = 5sin100t A; » =200 Q; L =3 H; VAN H_l
C=20puF; u=? r
i
u=u +u, +u, )
u. =rl sinwot=200.5s1n100¢
u, =Ll sin(wt+90")=100.3.5sin(100¢ +90")
I 5
u,. =—"-sin(ewt —90") = sin(100¢ —90°
=™ )= T002.10° ™ )

— 1 =1000sin100¢ +1500sin(100z +90") + 2500 sin(100£ —90°) V

Mach xoay chiéu
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VD1 Phan tng cua cac ph?m tir co ban (8)

i F £

i(f) = 5sin100t A: =200 Q: L = 3 H: e M_HEL

C=20puF; u=?

u =1000sin 1007 +1500sin(100¢ +90°) + 2500 sin(100¢ —90°) V

0 20 40 60 80 100 120 140 160 180 200

Mach xoay chiéu 19



 BACH KHOAIHAING)

VD1 Phan tng cua cac ph?m tir co ban (9)

i(t) =5smn100t A; r=200 Q; L =3 H;

C=20puF; u=?

¥
LT u
\‘
1 41000sin 1007 »bsoo sin(100£ +90°)\+/2500sin(100z —90°)

/

/

=1000~/2 sin(100¢ — 45°) V

Mach xoay chiéu
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=] sin wt

Q

2
— U= \/(r]m)z +(a)L[m —]—’"Cj sin( @t + @)

Mach xoay chiéu 21
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vp2z  Phan irng cua cac phﬁn tir co ban (11)
i F L

C
e(f) = 100sin100t V; =200 Q; L = 3 H; DM—W

C=20pF; i=?

&
>
N

u +u, +u.=e)

U, =ri

A T
u, = Li >—>r1+Lz+Ejldt—e

uczljidt ) —)ri'+Li"+é:e'=IOO.IOOCOSIOOt
=10" cos100¢

—i=1_sin(100z + @)

Mach xoay chiéu 22
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vp2z  Phan irng cua cac phﬁn tir co ban (12)

e(f) = 100sin100t V; r = 200 Q; L =

C=20uF;, i=?

i =1 sin(100¢ + @)
\\A u. =rl sm(100z+ @)

u, = oLl sin(100¢+¢+90°)

i F L C

3 H; +|:|_M~\_H7
e
©

\

> —>rl sin(100¢f + @) +

v I .
Uc =w—”és1n(100t+¢—900) + LI sin(100f + ¢ +90") +
u.+u, tu-.=e +[—”ésin(100t+g0—900)=
)
=100s1n100¢
Mach xoay chiéu 23
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vp2z  Phan Urmg cua cac phﬁn tir co ban ( 1%)
F

i C
e(f) = 100sin100t V; =200 : L=3H; = pl_——""—

C=20uF;, i=?

&
(Y
5

rl_sin(100¢ + )+ wLI  sin(100¢ + @+90°) + [—mc sin(100¢ + @ —90°) = 100sin 100t
(0,

—[2007, sin(100z + @)}+3007 , sin(100¢ + ¢ +90°)}+
H5001, sin(100z + @ —90°)|{100sin 100¢ |

— (2007, ¥ +(3007, —5007, ) =100°
1 =1/48=0,35A
—1=0,35s1n(100z + @) A

Mach xoay chiéu



‘ I\Ifll

vp2  Phan Ung cua cic phén tir co ban (14)
F

i L 'S
e(1) = 100sin100t V; =200 Q: L = 3 H; A

C=20uF;, i=?

&
7
7 &
vl sin(100¢ + @) + oLl sin(100¢ + ¢ +90°) + —mc sin(100¢ + @ —90°) =100sin 100¢

(0,

— 200/  sin(100z + @) +3001, sin(100z + @ +90") +
+5007  sin(100z + ¢ —90") =100sin 100z

500/, —-3007 0
— @ = arctg 2007 = arctgl =45

—5i=0,35sin(100¢ +45°) A

Mach xoay chiéu



~ BACH KHOALHAINO]

vp2  Phan ung cua cac phﬁn tir co ban (15)

e(t) = 100sin100t V; » =200 Q; L =3 H;
C=20uF; i=?

1
-—)rz‘+Li'+—jidt:e
C

=7 sin(100¢ +
—> ] - SlIl( (D)}—) [ = 0935 Sin(l 007 + 450) A

Biéu dién vécto

a \Z . 7 A
; rJol ri+ j100LI +————=E
E—W—{ F o 7100C
# 1/jmc —1= £ 1 —i=0,35sin(100¢ +45°) A
£ r+ J100L +
\_ & 7100C 7/
Mach xoay chieu 6



Mach xoay chiéu

i r L C
e —_ I+ l-I—EJ.Z I=e
~
\» (phuong trinh vi phan)

(dung so phire dé phirc hoa mach dién xoay chiéu)

R :
] f Jof }7 |
L \ I/

” lﬁmc —> r]+]a)L]——:E

C
il E J@

(phuong trinh dai so tuyén tinh phirc)

Mach xoay chiéu 27 N
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Mot mach di€n xoay chiéu c6 thé duoc mod hinh hoa
bang mot (hé) phuong trinh vi (tich) phan

Pé phan tich mach dién ching ta phai giai (h¢) phuong
trinh v1 (tich) phan

Néu c6 thé chuyén viéc giai phuong trinh vi (tich phéan)
ve vigc gial phuong trinh dai so tuyén tinh thi no1 chung
viéc phan tich mach dién s€ don gian hon

> dung 6 phtrc dé phirc hoa mach dién

tir mach dién phtrc hoa > (h€) phuong trinh dai sO tuyén
tinh phtrc)

> dung so phirc dé don gian hoa viéc phan tich mach
dién xoay chiéu

Mach xoay chiéu 28
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Mach xoay chiéu

Song sin

Phan Ung ciia cac phan tir co ban
S6 phire

Biéu dién séng sin bang so phirc
Phirc hoa cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

Ho6 cam

A S BRSO

Phan tich mach dién bang may tinh

Mach xoay chiéu
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S6 phtc (1)

j=+-1

~o k

v =la+

sb thuc

> sb thuc

phan thuc phan &o

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

Mach xoay chiéu
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S6 phirc (2)
v=a-+jb
abo J r:\/a2+b2 _M
b = rsing
®=arctg— | ’
‘- > A ) X ,
Ol y=rcosp ¢ thuc M6 dun cua s6 phuc v

a+jb A\ 7'/(0 AN re'?

e? = cosp + jsing (ct. Euler)

Mach xoay chiéu
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S6 phtrc (3)

(a+ jb)+(c+ jd)=(a+c)+ j(b+d)

(a+ jb)—(c+jd)=(a—c)+ j(b—d)

(a+ jb)(c+ jd)=ac+ jbc+ jad + j°bd = (ac—bd)+ j(bc+ad)

a+jb (a+ jb)c—jd) ac + jbc— jad — j’bd _ac+bd . bc—ad

= = = +
c+id (c+jd)c—jd) (i) Crd’ P vd?

Mach xoay chiéu 32
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SO phl’l:c (4)
(a+ jb)(c+ jd)=ac+ jbc+ jad + j°bd = (ac—bd) + j(bc+ad)
a+jb (a+ jb)c—jd) ac + jbc— jad — j°bd _ac+bd . bc—ad

= = = +
c+id (c+jd)c—jd) & —(jd) Crd: P vd?
a+jb<o>r [

— - >
c+jd<—>r2/q)2
( (a+ jb)c+ jd) | /o)1 /0) = (1) /9 + @,
9 a+ jb ”1/901 7,
— o —===1/p g,
! c+jd |n /e, 1
Mach xoay chiéu 33



S6 phtc (5)

1 1
r/_go_;/_¢

(r/9) =(r)* /29

Jr/o=\r/p/2

v=a+jb:r/_(o *

> Li1€n hop phttcc cuav: v =

Mach xoay chiéu
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sé phl’l:c (6)

32
Jx

Li€n hgp phtrc

Mach xoay chiéu
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Mach xoay chiéu

Song sin

Phan Ung ciia cac phan tir co ban

S6 phtc

Biéu dién séng sin biang s6 phirc

Phirc hoa céac phan tir co ban

Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

Ho6 cam

1.
2.
3.
4.
5.
0.
7.
8.
9.

Phan tich mach dién bang may tinh

Mach xoay chiéu
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Biéu dién séng sin béng so phue (1)

Ban kinh & goc pha biéu dién dugc mot sd phirc
N

Bién d§ & goc pha bi€u dién dugc mot song sin

~/

> Dung s phtrc dé bi€u di€n song sin

x(t)=X, sin(a)t+g0):X\/§sin(a)t+g0) <—>X:X/_go

x(t) =X, sin(wt+9) <> X =X /¢

Mach xoay chiéu

37
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Biéu dién séng sin bang so phtc (2)

x(t)=X, sin(wt+g0)<—>X:X/_go =a+ jb

ao | J X =+a* +b*

S
b = Xsing
Q= arctg — |
a | 1
0 a = Xcoso ¢ thue

Mach xoay chiéu
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Biéu dién séng sin bang so phtc (3)

e Vidu I:

4sin(20¢ + 40°) — ?
6sin(314¢ — 1209) o 9
— 5¢0s(100¢ + 20Y) - ?
3+j4 — ?
12,/30° o 9
—24/60° o 9

Mach xoay chiéu
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Biéu dién séng sin bang so phtc (4)

 Vidu2:

« Cho i,(f) = 4sin(wt + 30Y) A
I,(¢) = 5sin(wt — 30°) A

 Tinh  §,(f) +iy(£) ?

Mach xoay chiéu




TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Mach xoay chiéu

Song sin

Phan Ung ciia cac phan tir co ban
S6 phtc

Biéu dién séng sin bang so phirc
Phirc ho4 cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

Ho6 cam

W 0 N o kW=

Phan tich mach dién bang may tinh

Mach xoay chiéu
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Phurc hoa cac phan tir co ban (1)
; R

—p L o

Up

N

i =1 sin(wt+@)—>u. =Rl sm(ot+ @)

i(—)iz]/_go J

- —>

—~U,=RI/p=RI

Mach xoay chiéu




Phurc hoa cac phan tir co ban (2)

R

Up

I

R

— p L o

UR=

u, =RI_sm(wt+ @) <—>UR :R[/_gp:R[.

up(?)

i(t)

>
wt

Mach xoay chiéu

A
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Phirc hoa cac phﬁLn tir co ban (3)
l

—_— 1 L,

ur

i=1 sin(wt+@)—>u, =wll sin(wt+@+90°)

7”/_(0 o re’’ —> (()L]m sin(a)t T QT 9()0) AR UL — wL[ej(¢+90°)
wLle!"") = allee™ }» oLl = wL(1/p) ej%(}
an0 —>

Jjo _ .an0
[e _[/_(0 8]90 :]

—>UL =ja)L]/g0=ja)Lf

Mach xoay chiéu 44
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Phurec hoa cac phﬁn tir co ban (4)

L ;i JjoL
l y
—_ Y —_ Y
Uy U,

u, =wll  sin(wt+@+90°) <—>UL = joLl

A

) A

(7 '
/\\ (/ X
|4 /. j
| 2% wt
i%;@ ¢ >
o0

Mach xoay chiéu
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Phirc hoa cac phan tir co ban (5)
i || C

® ) ‘

Ue

. /
=1 sm(ot+@)—>u, = —Csm(a)t +9—90")
0,

r/ Q<> re’’ — ]—Csm(a)t+ga 90°) < U,
@

1 0 | _
E J(¢ 0 — oC ]8”06 j90° }_} 1 ]((p 900) /(0 —J9O0 }_)

/ o/ (P- 90°)

e’ =1/ a)C ot a)C. 1
Y bi J
—>U. = /_§” -
joC  joC
Mach xoay chiéu 46



Phirc hoa céc phan tir co ban (6)

L A Lec JwC
- < 1y
U :[—sm(a)t+(p 90") <—>U L

R jaC _
s 20 !
| . >
[N\ "/ /
2 U
I Mach xoay chiéu




Phirc hoa cac phﬁn tir co ban (7)

Up

v

. L
— Y Y
Uur

u, =Ll sin(ot+¢@+90")

Ue

= ]—’”sin(a)t +9—-90")

u.=RI sm(wt+ @) o
A A A

\ \ \ :

i R P Jok || Gec,

L o | Cow °

U, 0, LA

. . . i
U,=RI U, = joLl Uo=——

joC

Mach xoay chiéu
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u=U_ sin(wt + @) j=J sin(wt+ @)
A A
2 v
[y J
N :
T

Mach xoay chiéu
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Mach xoay chiéu

Song sin

Phan Ung ciia cac phan tir co ban
S6 phtc

Biéu dién séng sin bang so phirc
Phirc hoa cac phan tir co ban
Phéan tich mach xoay chiéu
Cong suat trong mach xoay chiéu

Ho6 cam

O X N SH D=

Phan tich mach dién bang may tinh

Mach xoay chiéu




Mach xoay chiéu

i r L C
e —_ I+ l-I—EJ.Z I=e
~
\» (phuong trinh vi phan)

(dung so phire dé phirc hoa mach dién xoay chiéu)

R :
] f Jof }7 |
L \ I/

¢ 1fjoC| —> rl+ joLl +——=E

E :/T JjoC

(phuong trinh dai so tuyén tinh phirc)

Mach xoay chiéu 51 -



Mach xoay chiéu
o Mach mét chiéu:
— khong c6 cac phep tinh vi tich phan
— > chi giai (h¢) phuong trinh dai so
o Mach xoay chiéu:
— (hau hét) c6 cac phép tinh vi tich phan
— - can giai (h¢) phuong trinh vi tich phan
— > phtc tap
o Gidi phdp cho mach xoay chiéu:
— dung so phurc dé phitc hoa mach dién xoay chiéu
— > bién (h¢) phuong trinh vi tich phan thanh (h€) phuong trinh
dai1 so
— > don gian hon

Mach xoay chiéu 52



Phan tich mach xoay chiéu

Phirc hoa mach xoay chiéu
No1 dung:

Pinh luat Ohm

Dinh luat Kirchhoff

Dong nhanh

Theé dinh

Dong vong

Bién doi twong duong

Ma tran

Nguyén 1y xép chong

e A o S

Dinh 1y Thevenin
10. Dinh ly Norton

Mach xoay chiéu




Dinh luat Ohm (1)

U, =Ri Ue_p
I
U ZjQ)Lj )UL— 15 U : -
L TR 7=z 2U=Z
Uc_i )UC __1 Z: tong tro (Q)
joC I/ ]C()CJ
L I
Tongdan (S): Y :E

(Téng tré (tong dan) 1a mot sé phirc, nhung khong phai 1a vécto quay)

Mach xoay chiéu 54



—.=Z

1
U 1
TR:R —>Z,=R Vo=
U, . I =
—Lt=jolL -7, =jol Y,
I Je -/ - JolL oL
&— : > L =—— L _=J Y. = joC
I  joC ]a)C wC

Mach xoay chiéu




Dinh luat Ohm (3)

Z, = jol Z. =—2
wC
=0 Z, =0 L, —> 0
Ngin mach H& mach
Z, —> /. =0
W —> o0 L ¢
Hd& mach Ngan mach

Mach xoay chiéu
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Dinh luat Ohm (4)

Z=R+jX AL .

R: dién tro

X: dién khang

X > 0: dien khang cam
X <0: dién khang dung

Mach xoay chiéu




VD Dll’lh luét Ohm (5)

e(t) = 100sin100t V; » =200 Q; L =3 H;
C=20uF; i=?

f F i i I ||C
7 i ’ |
e o2 &
£ £
() (<) (&)
i F L HE’
&
O—

Mach xoay chiéu
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Phan tich mach xoay chiéu

Pinh luat Ohm

Dinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong
Ma tran
Nguyén 1y xép chong

1.
2.
3.
4
5.
6.
7.
8.
9.

Dinh 1y Thevenin
10. Pinh ly Norton

Mach xoay chiéu




Pinh luat Kirchhoff (1)

e Trong modt vong kin:
uytu,+ ... +u,=0(1)
e Trong mach xoay chiéu, cac dién ap déu co dang hinh sin, nén
(1) co dang:

U, sm(ot+¢)+ U sm(wt+e,)+ ...+ U, sin(wt+e,)=0

U +U,+..+U, =0/ (KA)

Mach xoay chiéu 60



Dinh luat Kirchhoff (2)

 Tai mot dinh:
i ti,+...+1,=0(1)
e Trong mach xoay chiéu, cac dong dién déu co dang hinh sin, nén
(1) co dang:

[ sm(wt+ o)+ 1 sin(ot+¢,)+ ...+ sm(ot+¢,)=0

oL +L+..+1 =0  (KD)

Mach xoay chiéu 61
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Phan tich mach xoay chiéu

» Dinh luat Ohm & dinh lu4t Kirchhoff dung d6i véi cac
tin hi¢u phtc hoa
e (Cac budc phan tich mach dién xoay chiéu:
1. Phtrc hoa mach dién (phitc hoa cac phan tir mach)
2. Phan tic‘h mach dién bang cac phuong phap phan tich mach
mot chiéu

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

Mach xoay chiéu 62



VD Phan tich mach xoay chiéu

i F L

C
e(t) = 100sin100t V; r=200 Q; L =3 H; 5 JM_H,

C=20uF;, i=?

&
1. Phirc hoa mach dién (phtrc hoa cac phan tir mach) @7

2. Phan tich mach dién bang cac phuong phap phan i/
tich mach da hoc trong phan mach mot chiéu

3. Chuyén tin hiéu phtrc hoa sang tin hiéu tic thoi f Z

Z=r+ jol+—— =200+ 1003 j—

joC 100.20.10°°

=200— j200=282,84/ —45" Q)

. E  70,71/0°
. 100 1= = -
e(t) > E=—=/0°=70,71/0° V Z 282,84/ -45

=0,25/45° A

VAU

—5 i(¢) = 0,25+/2 sin(100z + 45°) = 0,35sin(100¢ + 45°) A

Mach xoay chiéu

63
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Phan tich mach xoay chiéu

Pinh luat Ohm
Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong
Ma tran
Nguyén 1y xép chong

1.
2.
3.
4
5.
0.
7.
8.
9.

Dinh 1y Thevenin
10. Pinh ly Norton

Mach xoay chiéu




 BACH KHOAIHAING)

D(‘)ng nhanh (1)

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

Mach xoay chiéu 65



ngp=s0 dinh—1=3—-1=2 - viét2 p/tr theo KD
a: I-I—[ ] =(
b: 13—14+J=0
Ny, =s0 nhanh—s6 dinh+1=4-3+1=2 > viét 2 p/tr theo KA
A: Z1,-7Z,1,=E —E,
B: Z,+ZI,+Z]I,=E,

Mach xoay chiéu 66



Dong nhanh (3)

j1+j2_j3 =0 jl - Dong
I,—1,=—-J I - A
P L 1 m—> AP ,
Zil,—=2,1, = E - E, 1, - COng suat
\sz2+Z3j3+Z4j4 :Ez \].4 - ...

Mach xoay chiéu 67
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BACH,KHOATHANG ]

Phan tich mach xoay chiéu

Pinh luat Ohm
Pinh luat Kirchhoff
Dong nhanh

The dinh

Dong vong

Bién d6i twong duong
Ma tran
Nguyén 1y xép chong

O XNk WD =

Dinh 1y Thevenin
10 Dinh Iy Norton

Mach xoay chiéu




Thé dinh (1)

1. Chon mét dinh lam gbc
2. Tinh céc tong dan riéng va céc tong dan tuong
hd
3. Tinh cac nguon dong d6 vao nyp, dinh
4. Lap h¢ phuong trinh
5. Giai hé phuong trinh dé tim cac thé dinh
4 ] E 1 goa
. . 1 7
1 1 1 L . _E _E 2
¢a _ ¢b — 2 (Da
zZ Z, Z, Z, Z, Z, (¢ 1, =
a VA
A =y
1 . n 1+1 . J @b [3:¢a_¢b
o ¢a gob —
}i Dy
\ L4 =
Mach xoay chiéu Y4 4 69



~ BACHKHOAHAINO 1IN
o Thé dinh (2)

E=20/-45V;, J=5/60"A —
Z,=12Q; Z, = j10Q; Z, =—jl16 Q| D Zy  ||Z2 jO

Tinh cac i?

Mach xoay chiéu
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BACH,KHOATHANG ]

Phan tich mach xoay chiéu

Pinh luat Ohm

Dinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong

Ma tran
Nguyén 1y xép chong

© 0 N AW

Dinh 1y Thevenin
10 Dinh Iy Norton

Mach xoay chiéu




[1 :iVl
(_){(Z1+Zz)IV1_Zle2:E1_E2 _){]Vl <[2:]V2_[V1

_szV1+(ZZ+Z3+Z4)jV2:EZ_Z4J in j3:jV2

Mach xoay chiéu \]4 =1,,+J 72



p g@n-_xﬂﬂﬂ HAINOIf

o Dong vong (2) =
E=200/0V; J=10/30°A =
Z,=2,=20+310 Q; Z; =15 Q; @D‘ | B
Zy=10—]15€; Zs=5+710 Q; ]

Tinh céc i?

Mach xoay chiéu
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Phan tich mach xoay chiéu

Pinh luat Ohm

Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién doi twong dwong
Ma tran

Nguyén 1y xép chong

1.
2.
3.
4
5.
6.
7.
8.
9.

Dinh 1y Thevenin
10. Pinh ly Norton

Mach xoay chiéu




TG aHOANAN]

Bién d6i twong duwong (1)

o Céc phan tir thu dong ndi tiép L= ZZk

1 1
 Cacphan to thu dong songsong - — /-
Ly Ly
e Cac ngudn ap noi tiép E, = Z E,
o Céc nguodn dong song song J g = Z J '
Mach xoay chiéu 75



« Bién do6i Millman

T " 1 "
Ly =
Z, Z, Z, Y+Y,+ 1, L
< ; . >
: YE —-YE +Y.E
. - - E — 11 272 33 é\PE
&)El df)E S R ‘L
Mach xoay chiéu 76
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Phan tich mach xoay chiéu

Pinh luat Ohm
Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong
Ma tran
Nguyén 1y xép chong

O XN B =

Dinh 1y Thevenin
10 Dinh Iy Norton

Mach xoay chiéu




-

\

Ma trén (1)

I 4

a Z3 hLp

j1 +j2 _j3 =0 _1 1
| | j3 _].4:_.J R g ’ ¥
Z1]1 _Zzlz = El _E2 Zl _Zz
sz2+Z3j3+Z4j4:E2 _O ZZ
< AI=B

Mach xoay chiéu

o4l [ o
-1 1, =
0 ]'3 B El E,
Z L) | E




p g@n-_xﬂﬂﬂ HAINOIf

Ma trén (2)

jl Zl a 23 13 b

a [1 i R I
b |0 0 1 -1}, 0
AlZ -Z, 0 O js :El_Ez :
B |0 Z 3 4__j4_ - E2 1o

Mach xoay chiéu




p f__r,jn-_l(_Hllﬂ HAINOIf

Ma tran _(3)

Gia str nguon dong di qua Z,

(Zl +ZZ)jV1 _szVZ — El _Ez
7,1, +(Z,+Z,+Z)l,,=E,~Z,J

Zi+2, ~Z, jvl _ E1_E2
~Z, Z,+Z,+Z,|1,| |E,-Z,J

Mach xoay chiéu




Tat ca cac “

Tat ca cac tong
trg cO mat trén
duong di cua [,

L 4 a ZzLp

vl
Z,+Z,+Z, || 1, ‘

Tat ca c4c tong tro chung cua/;,
: néu cung chiéu thi (+),

&1y, ;
nguoc chiéu thi (—)

Mach xoay chiéu

ap” cO mat trén
duong di cua dong
vong:

-nguon dp E:
cung chiéu thi (+),
nguoc chiéu thi ()
“‘nguon ap” Z 4f
cung chiéu thi (),
nguoc chiéu thi (+)

Tat ca cac tong tro ¢O
mét trén duong di cta /,,,

82
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Phan tich mach xoay chiéu

Pinh luat Ohm
Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong
Ma tran

Nguyén 1y xép chong
Dinh 1y Thevenin

10. Pinh ly Norton

1.
2.
3.
4
5.
0.
7.
3.
9.

Mach xoay chiéu




Xép chong (1)

Ap dung cho mach dién co tir 2 nguon trd 1én
D3 duoc dung trong phan tich mach mot chiéu, muc
dich: c6 thé lam cho cau tric mach tré nén don gian hon
Lo1 ich cua nguyén 1y nay trong phan tich mach xoay
chiéu:

— C6 thé lam cho cau triic mach trd nén don gian hon

— Rat tién dung khi phan tich mach ¢6 nhiéu ngudn c6 tan so
khac nhau

Chui y: tuyét d6i khong dwoc cong (trong mién phirc)
cac tin hi€u sin c6 tan s6 khac nhau

Mach xoay chiéu 84




" BACH,KHOAHAINO
Xép chong (2)

k=1

Giir nguon thir £, triét ti€u cac nguodn con lai

\ 4

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

A 4

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

sO_luong_nguodn sO_luong_nguodn
u= 2, i= )
k=1 k=1

Mach xoay chiéu




VD Xep chong (3) R, | R,
e, = 10sin10¢ V; j = 4sin(50¢ + 30%) V; e, = 6 V (DC); @) @ . T @)
L=1H;R =1Q;R,=5Q; C=0,01F; g, =2 € ] C e,
. .
Buoc 1 Buwoc 2 Buwoc 3

1.1 Triét tiCu e, & j

2.1 Triéttiue, & j

3.1 Triéttiu e, & e,

—ﬁ —
Ry | Ry
"
: ‘ 2
1.2 Tinh ug|,, 2.2 Tinh ug,|,, 3.2 Tinh ug,|
Buoc 4: up) =—ugy|p + gyl T upyl;

Mach xoay chiéu

86



Xép chéng (4) s e N

VD L R Ry
e, = 10sin10¢ V; j = 4sin(50¢ + 30°) V; e, = 6 V (DC); @\D CQD : T @D
L=1H:R =1Q:R,=50: C=0,01 F: s, =? €, J C e,
1 2 R1 . .
Buoc 1
1.1 Triét tiCu e, & j i = & _ 6 —1A
“ R+R, 1+5

—ﬁ —
R, | R,
D
82 .
* ‘ U |, =R, =1.1=1V
1.2 Tinh ug |,
Mach xoay chiéu 87



X A — e e {1
VD X¢&p chong (5) L | R | R
e, = 10sin10¢ V; j = 4sin(50¢ + 30%) V; e, = 6 V (DC); @) @ . T @)
L=1H;R =1Q;R,=5Q; C=0,01 F; up, =2 € ] C e,
RZ
Buoc 2 j10 Rl Rz Z:ZL+R1+R2+§
2 C
2.1 Tricttiue, & | (1) o 10 10
£ ! = j10+1+ 2719
T ! : 5- 10
L R, | R,
D, T =5+ j8=9,43/58° Q)
“1 ;7,07/0
¢ y Il = 5__ /—O =0,75/-58° A
2.2 Tinh uy|,, Z 9,43/58
Upl, =R 1|, =10,75/-58"=0,75/-58V
—> Uy,|,, =1,06sin(10f - 58") V

Mach xoay chiéu
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e, = 10sin10¢ V; j = 4sin(50¢ + 309 V; e, = 6 V (DC); () R =
L=1H;R,=1Q;R,=5Q; C=0,01 F; uy, =2 € J ¢ e,

Buoc 3

3.1 Triétti€ue, & e,

E =Z,J=(j50)(2,83/30")=141,42/120"V

z=t2c _STJD _469_ 1720
, R, +Z. 5-2
3.2 Tinh ug,| : 0
. E, 141,42/120 .
. = =2,93/32°A

)7 504 R +Z  j50+1+0,69— /1,72
Upl|, =R 1], =12,93/32°=2,93/32°V

= Uiy |, =4,14sin(50¢ +32°) V

Mach xoay chiéu 89




A A — T

VD Xep ChOHg (7) L | R | R
e, = 10sin10¢ V; j = 4sin(50¢ + 30%) V; e, = 6 V (DC); @\D CQD : T @D
L=1H;R =1Q;R,=50Q; C=0,01 F; 1, = ? €1 J C e,

Up =— Upi|n + Upy|.1 T Up|; A

R1 Rlle2 Rllel R11;
Upi., =1V
>

|, =1,065in(107 —58°) V

| =4.14sin(506 +32°)V

5 1ty = —1+1,065in(10¢ — 58°) + 4,14sin(50¢ +32°) V

Mach xoay chiéu 90
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Phan tich mach xoay chiéu

Pinh luat Ohm
Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong
Ma tran

Nguyén 1y xép chong
Dinh ly Thevenin

10. Pinh ly Norton

1.
2.
3.
4
5.
0.
7.
8.
9.

Mach xoay chiéu




‘ I\Ifll

Thevenin (1)

Mot mach tuyén tinh 2 cuc ¢6 thé
duoc thay thé bang mot mach
twong duong gom ¢ nguon ap Et y
& tong tré Z.4, trong do:
= Et 2 ngudn ap hd mach trén 2 cuc
— Z,4: tong trG trén hai cyc khi trigt tiéu
cac nguon

L, +Z

[ =

t

Mach xoay chiéu

Mach
tuyén tinh
2 cuc

92



Mach
tuyén tinh
2 cuc

Thevenin (2)

Mach

tuyén tinh
2 cuc triét
tiéu nguon

Mach
tuyén tinh
2 cuc

Mach xoay chiéu

td




Thevenin (3)

D
M | —
E=20/-45"V; J=5260"A Zy
Z,=12Q; Z,= j10Q; Z, = —j16Q DF Zz | |22 ;Q
Tinh i, bang mang Thevenin
— 1 t  Z, = 212, :12(_j.16):7,68— 75,760 i
71 > Z,+7Z, 12— /16
td :
Z I I E - 0
3 | L 20/1245 5 /60"
— — 1 _
L E,=o, 1 1~ 1 1
— 4+ — +
A 12 —j16
—I? Y . = 54,38/ -140,4° V
1 .
DF: 72 E l - . ' 54.38,/140,4°
C)E 3 Htd JC) i, = By _ / =6,20/ -169,3°A
Z.+Z, 7,68—576+ j10

Mach xoay chiéu
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Phan tich mach xoay chiéu

Pinh luat Ohm

Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i twong duong
Ma tran

Nguyén 1y xép chong

1.
2.
3.
4
5.
0.
7.
8.
9.

Dinh 1y Thevenin
10. Dinh ly Norton

Mach xoay chiéu




Norton

Mach

tuyén tinh

2 cuc

Z td Jtd

7

Mach xoay chiéu




Thevenin & Norton (1)

: : »
L, =2,y I
< > C:) .
l Jud I .
E
Za==2 |
: .td NN Uhé mach
Etd = Uh07’ mach td I .
. . ngan mach
Ja =1 ngdan mach J

(Cach thtr 2 dé tinh tong tro twong duong cta so d6 Thevenin)

Mach xoay chiéu 97
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BACH,KHOA{HANO]

Thevenin & Norton (2)

Viéc ap dung dinh Iy Thevenin hoac dinh 1y Norton go1 1a phuong
phdp mang mot cira/mang 2 cuc
Cac mach dién duoc xay dung dua trén dinh Iy Thevenin hoac

dinh 1y Norton goi 1a so dd (twong duong) Thevenin hoic so d6
(tuong duong) Norton

So d6 Norton ¢6 thé rat ra duge tir so @6 Thevenin & nguoc lai

Z,,=tong tro vao_sau_khi_triét tieu nguon, hoac

Uy E .
7o ho mach _ .td Thevenin hoic
td ’

ngdn mach

1
L,y =——, .. 1a dong dlen chay vao cong, do/tmh duoc sau khi

vao
vao  triét tiéu nguodn & dit dién ap 1V 1én cong vao

Norton

Mach xoay chiéu 98



Thevenin & Norton (3)

Vb : : R (‘)Ll_
Tinh Z, d€ n6 nhan dugc cong suat cuc dai? —{ "
JoM ~ Jol,
E ™ ‘ Z,
R2

Mach xoay chiéu




TG aHOANAN]

Phan tich mach xoay chiéu

Pinh luat Ohm

Pinh luat Kirchhoff
Dong nhanh

Thé dinh

Dong vong

Bién d6i tuong duong
Ma tran

Nguyén 1y xép chong
Dinh 1y Thevenin

10 Dinh 1y Norton

© 0 N U AW —

Mach xoay chiéu 100



TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Mach xoay chiéu

Song sin

Phan Ung ciia cac phan tir co ban
S6 phtc

Biéu dién séng sin bang so phirc
Phirc hoa cac phan tir co ban

Phan tich mach xoay chiéu

Cong suit trong mach xoay chiéu

Ho6 cam

A S AN o

Phan tich mach dién bang may tinh

Mach xoay chiéu 101




‘ I\Ifll

Cong suat trong mach xoay chiéu

. Céng suat 1a mot dai luong quan trong

. Tat ca cac thlet bi dién (dan dung & cong nghiép) déu co thong
SO vé cong suat

e NOi dung:

Cong suat tirc thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hi¢u dung

Cong suat biéu kién

Hé s6 cong suat

Cong suat phtrc

Bao toan cong suat

Cai thién hé sb cong suat

Tr1 hi¢u dung & cong suét cua tin hiéu da hai

XA PR WD =

Mach xoay chiéu 102



~ BACH KHOALHAINO]

Cong suét tirc thoi (1)

» Cong suat tic thoi:
| PO =u@®).i) |

« Do 1a toc do hap thu nang luong cuia mot phan tir mach
« Néu

u(t) = U, sin(wt + ¢,)

(1) =1 sim(wt + ¢))
 Thi

p(t)=U,I sm(wt+ ¢, )sin(wt+ @,)

Mach xoay chiéu 103 N



~ BACH KHOALHAINO]

Céng suat tirc thoi (2)

p(t)=U, I sin(wt+ ¢, )sin(wt + ¢,) )
1 T

sin 4Asin B = E[COS(A — B)—cos(A+ B)]

Ul
— p(t) = =[cos(p, —@,)—cosQwt + ¢, + ¢,)]
U I U [
= ’"zmcos(gau—gpl.)— ’"2””cos(2a)t+go +¢,)
hang so sin
Mach xoay chiéu 104



~ BACH KHOAIHAINGI)
Cong suat tic thoi (3)

U,1 £

p(t) i mz N Cos(qpu B (pl) B mz m Cos(zﬁ)t + @, T (Dz)

p(D) &

Mach xoay chiéu




TG aHOANAN]

Cong suét tac dung (1)
» Kho do cong suat tirc thoi

o Trong thuc té nguoi ta do cong suat tac dung (bang
oatmet, wattmeter)

o Céng sudt tdc dung: trung binh cua cong suat tic thoi
trong mot chu ky

1

P=— jOT p(t)dt

Mach xoay chiéu 106



Cong suét tac dung (2)

1 7 .
szhp@m
L >
I
(t)— Ul =cos(@, go)—U ~cosLat+¢, +¢,) -
—>P—1UI cos(@p, — )lJ.Tdt—lU] l_“Tcos(2a)t+ + )dt\
2 m-m ¢u gDiTO 2 mm]-v0 gpu (01' >_)

Trong mot chu ky, gia tri trung binh cta thanh phan xoay chiéu bang zero

— P :%Umlm COS((Du _gﬁi)

Mach xoay chiéu 107



.U,
U=$/§Du A~ U]
1

[ =_m S > [="2/—p
217 2/ P

_?U I cos(p g0,)+j%Umlm sin(ep, — @) \
’ i -
P :t lUm]m cos(p, — gpl.)i
2 i /
— P =Re{UI
Mach xoay chiéu 108



~ BACH KHOALHAINO]

Cf)ng suat tac dung (4)

Ao 1
P=Re{Ul} = EUmIm cos(@, — @)

P, =@, —>P= lUmlm cos(0) = lUmlm = lI;R =I"R
2 2 2
|
@, —¢, =190" > P= EU’"[’" c0s(90°) =0

(Cong suat tac dung cua cudn cam hodc tu dién bang zero)

Mach xoay chiéu 109 N



RS .
.
i - - —— -
. = 2 TR e =
s et Ea R i
| T e L) 5
on
¥ s e e i
"B ~ T = - -y L N - =

Cong suat tac dung (5)

e Vidu:

u(t) = 150sin(314¢ - 309 V
i(1) = 10sin(314¢ + 45Y%) A

Tinh cong suat tac dung P.

Mach xoay chiéu 110




TRUONGBAITHOC

 BACH,KHOATHAINOT

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cue dai

Tr1 hiéu dung

Cong suat biéu kién
Hé so cong suat
Cong suat phirc
Bao toan cong suat

Cai1 thi€én hé s6 cong suat

A G ANl

Tri hiéu dung & cong suat cia tin hiéu da hai

Mach xoay chiéu 111




TG aHOANAN]

Truyén céng suat cuc dai (1)

jt B = Itth
Mach r o Etd _ Etd
tuyén tinh / 1, = >, = 7 7
2 cuc t th +Zt ‘ td + t‘
th :th +thd}_)
Z =R + jX,

—>Z,+2Z =R, +jX +R +jX,
_(th_l_R)_I_]( d+X)

— ‘th +Zt‘ — \/(th +Rt)2 +(Xtd +Xt)2

Mach xoay chiéu 12



Truyén céng suét cuc dai (2)

Mach
tuyén tinh
2 cuc

Zl‘

})t — ]l‘th A
] — Etd
t
Z,+ 7, >

‘Zl‘d +Zt‘ = \/(th +Rt)2 +(Xtd +Xt)2 J

Elzl' Rl‘

_)Pt = 2 2
(th +Rt) +(Xtd +Xz‘)

Mach xoay chiéu 113



_ BACHKHOATHA{NO TN

Truyén cong suat cuc dai (3)

P = Eti’Rt
" (R,+R)Y+(X,+X)

oF, _,

Piéu kién dé P, dat cuc dai: < t

Mach xoay chiéu 114




‘ I\Ifll

Truyén cong Suit cuc dai (4)

a])t aPt 2 Rt(Xtd +Xt)
=V = =L, 2 22
5Xt aX; [(th+Rt) +(Xtd+Xt) ]
<
a})z‘ — aPt — E? (th +Rt)2 +(Xtd +Xt)2 _2Rt(th +Rt) =0
kaRt aRt “ 2[(th +Rz)2 +(Xtd +Xt)2]2
(Xt :_Xtd {Xt :_Xtd
—> < > > —>
\Rt - \/th +(X, + X)) R, =R,

— |/

t

A

th

Dé truyen cong suat cuc dai, tong trd tai phai
bang lién hgp phirc cua tong tré Thevenin
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-
i g L . 1
T e a L T -
- .“.LI- L-‘ : B I K N I
f L r" —sak 2
3 Py e, o

Truyén cong suat cuc dai (5)

b E,R \
t (th+Rt)2+(Xtd+Xz‘)2 E2
> — Pmax o “
Xt = _Xtd t 4th
R =R,
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Truyén céng suét cuc dai (6)

Pé truyén cong suat cuc dai, tong trd tai phai
bang lién hgp phirc cua tong tré Thevenin

NéuZ,=R,? 2 X =0 )

P,
OR

—0—> R =\ R:+(X, +X,)* _

— Rt = \/Rti’ +Xr§l = ‘th‘

Mach xoay chiéu
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VD Truyén cong suat cuc dai (7)

E=20/-45"V; J=5/60"A %
Z, =12Q; Z, =—j16Q !
Tinh Z, (jié no n‘h'cfm dugc cong suat cuc dai? @DE

Cong suat do bang bao nhiéu?

7 Lo 7z, _12(-j16)
Zy 9 YTz 4z, 12-16
L —7,68— /5,760

> 7Z,=2,=T,68+ /5760
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VD Truyén cong suat cuc dai (8)
E=20/-45"V; J=5260°A
Z, =12Q; Z, =-j16 Q

Tinh Z, dé no6 nhan duoc cong suat cuc dai?
Cong suat do bang bao nhiéu?

, — 1
P =2 by
f max 4th E
E 20/ —45°
P / -5/60°
E =¢ =2 12
td gpa L L 1 1
Z, Z, 12 —j16
E, 54,38
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TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai
Tri hiéu dung

Cong suat biéu kién
Hé so cong suat
Cong suat phirc
Bao toan cong suat

Cai thi€n hé s6 cong suat

© 0 N U R W

Tr1 hiéu dung & cong suat cua tin hiéu da hai
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LLLLLOULLS

BACHKHOA{HAINO]
Tri hiéu dung (1)

Xuat phat ttr nhu cau do/danh gia tac dung ctia mot
nguon ap/nguon dong trong viéc cung cap cong suat cho
mot dién tro (tai1 thuan tro)

Dinh nghia: Tr1 hieu dung cua mot dong dién chu ky 1a
do 16n mot dong dién mot chi€u, cong suat ma dong di¢n
mot chiéu nay cung cap cho mot dién tré bang cong suat
ma dong dién chu ky cung cap cho di€n trd do

Co6 thé viét tat tri hiéu dung 1a rms (root-mean-square)
Goi tat 12 dong hiéu dung (& ap hiéu dung)

Ky hieu: / & U [cua dong chu ky i(¢) & ap chu ky u(?)]
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Tr1 hiéu dung (2)

Ol Rlf -

IF
— Rm% —> P=

1
T Jo

I°R

I'1a tr1 hi€u dung cua i(?)

root-mean-square

Tong quat:

T
X\AW%‘J‘O x*dt

Mach xoay chiéu

| "Rt = g IOTizd;

_/

_ L
>—)]—\/FJ‘OZCZZL

1 ¢r ,
Tuong tu: U_\/fjo u dt

122



Tr1 hi¢u dung (3)

RN U . >
> _)[_\/FJO Idt _\/?-[0 [/ sinwt] dt

1 ¢7 , 1—cos2wt
_\/?IO I ——

7 T I
— |_m dr = 2
\/sz0 J2

i(t)=1 smwt )

1 U
J2 J2
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TRUGNGDAIHOC!

VD 1 Tr1 hi¢u dung (4)

e Tinh tr1 hi€u dung cua u(¢) =311sin314¢ V
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TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hi¢u dung

Cong suat biéu Kién

H¢ sO cong suat
Cong suat phirc
Bao toan cong suat

Cai thién h¢ s6 cong suat

O XN AR WD =

Tr1 hiéu dung & cong suat cua tin hiéu da hai
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Cong sudt bidu kién (1)

P= %U I cos(¢p, —@.))
U )
[ = >— | P =Ul cos(p, — @,)
J2 ,
7 (P: cong suat tac dung) > .
J=_—m )
P s
bat S= Ul

(S: cong suat biéu kién)

—> P=Scos(p, —¢,)
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~ BACH KHOALHAINO]

Cong suét biéu kién (2)
e Tich cua tr1 hiu dung cua dién ap & tr1 hi€u dung cua
dong dién
e S=UI
 Don vi: VA (vOn-ampe, volt-ampere)
o Chu y: don vi clia cong suat tac dung P 1a W (oat, watt)
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TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hi¢u dung

Cong suat biéu kién

H¢é s0 cong suat

Cong suat phirc

Bao toan cong suat

Cai1 thi€n hé s6 cong suat

A S A U

Tr1 hiéu dung & cong suat cua tin hiéu da hai
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Hé s6 cong suat (1)

P = Scos(p, — ¢,)
Hé so cong suat: pf= cos(p, — @;)
pf : power factor
Dau cua (p, — ¢;) khong anh huéng dén pf
0<pf<l
0, — @, goc hé so cong suat
Tai thuan tré: ¢, — =0 > pf=1> P=S=UI
Tai thuan dién khang: ¢,— ;=190 > pf=0->P=0
pf cua ta1 dién khang cam goi la pf cham pha
pf cua ta1 dién khang dung goi la pf sém pha
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e TRUONG BAIHOC

VD Heé s6 cong suat (2)

u(t) = 100sin(314¢ + 30%) V
i(f) = 5sin(314¢ — 159 A
Tinh S, pf
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TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hi¢u dung

Cong suat biéu kién

Hé so cong suat

Cong suat phirc

Bao toan cong suat

Cai thién h¢ s6 cong suat

© %0 N AU R W

Tr1 hiéu dung & cong suat cua tin hiéu da hai

Mach xoay chiéu 131




| nAch khoAwATNY
Cong suat phuec (1)

» Cong suat phuc chira moi thong tin lién quan dén cong
suat cua mot tai

 Pon vi: VA (von-ampe, giong don vi cua cong suat biéu
kién)

Z

S=Ul
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O T

. Cong suat phL’rc (2)
S =Ui
U=U/p, | _>s=(U/¢u)(1/—¢i):U1/¢u—cﬂi
I=1/p .
/%) _Ulcos(g, g+ jUlsin(g, —m}
S =UI

—>S=5cos(p, —¢,)+ jSsm(gp, —¢,)
=P+ jO

P : cong suat tac dung (W)
O : cong suat phan khang (VAR, volt-ampere reactive)
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o I

Cong suat phuc (3)
Cong suat tac dung P = Ulcos(p,— ¢,)
Cong suat phan khang: Q = Ulsin(p, — ¢,)

sin(p, — ¢;) got la hé s6 phan khang, thuong ky hiéu 1a »f
(reactive factor)

P 1a cong suat c6 ich

O 1a phép do su trao ddi ning luong giita nguon & phan
dién khang cua tai
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=N T
Cong suat phuc (4)

S=Ul .
— r — 2

U:Z]}_}S‘Z]]‘Z[ } —>S=(R+jX)[°=I'R+jI’X
Z=R+jX

=P+ 0O

P=Re(S)=Re(Ul)=I’R

O =Im(S) = ImUI)=1"X
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p g@n-_xﬂﬂﬂ HAINOIf

Cong suat phuc (5)
. P pgz S
X 1254 0
@ @ @
R I’R P
Tam giac tong tré Tam giac cong suat
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Cong suat phirc (6)

S=P+,;jQ=Ul =UlLp,-¢)

S=|8|=UI = P>+ @
P =Re(S) =Scos(p, —¢,)

Q =1Im(S) = Ssin(p, —¢))

P
pf =< =c08(p, =)

Mach xoay chiéu
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TRUONG BAIHOC,

_\BACH KHOATHAINOI]

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hi¢u dung

Cong suat biéu kién

Hé so cong suat

Cong suat phirc

Bio toan cong suat

Cai thién h¢ s6 cong suat

N R S SR

Tr1 hiéu dung & cong suat cua tin hiéu da hai
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oIS éﬂ ﬁ@ GIREZ

Z, Y7, Zy
i=i+i, U=0U +0,
S=UI=U(, +1,) S=UIl =U,+U,)I
=UI, +UI, U I+U,I

=S, +8S, =S, +8S,

S=S+S,+..+§,
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Bao toan cong suat (2)

S=S8+S,+...+§,

Cong suat phtic ciia ngudn = tong cong suat phirc cia tai
Cong suat tac dung ctia ngudn = tong cong suat tac dung
cua tai

Cong suat phan khang cua ngudn = tong cong suat phan
khang cua tai

Cong suat biéu kién ctia nguon # tong cong suat bicu
kién cua tai
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e
f =T T = <
n —"T' L T r
J : FF ".:I- L-‘ : B I K A N I
* £k -r" & 2
3 e e o

VD Bao toan cong suat (1)

E=220,0"V D Iz
Z =4+ j2Q Zy
Z,=15-;10Q
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TRUONGBAITHOC

 BACH,KHOATHAINOT

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hieu dung

Cong suat biéu kién

Hé so cong suat

Cong suat phirc

Bao toan cong suat

Cai thién hé so cong suat

© W N U AW

Tr1 hi¢u dung & cong suat cua tin hiéu da hai
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Cai thién hé so cong suat (1)

Hé s6 cong suat cang 1on cang tot
Dong [/ dé dua cong suat P (cho trude) taon tai ti 1€ nghich véi he
sO cong suat tai:
P
Ucos(p, —¢,)

P=Ulcos(p, —p,)—> 1=

Vi mot cong suat P cho trude, hé s6 cong suat cang nho thi
dong [ to1 ta1 cang 1on; dong 16n hon mirc can thiét s€ lam tang
ton that dién ap & tang ton that cong suat trén duong day & thiét
b1 truyén tar dién

Hé s6 cong suat cang 16n cang tot > (p, — ,) cang nho cang tot
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TRUGNGIBALHOCH

" BACH,KHOA{HANO]

Cai thién hé so cong suat (2)

Hau hét cac tai dan dung (may giit, may diéu hoa, ta lanh, ...) déu
cO tinh cam khang

Cac ta1 nay dugc mo hinh hoa béng mdt dién tro ndi tiép vO1 mot
cuon cam

Cai thién hé so cong suat 14 qua trinh ting hé s6 cong suat ma
khong lam thay d61 dién ap & dong dién ban dau cua tai

Thuong dugce thuc hién béng cach ndi tai song song v&1 mot tu
dién (tu bu)

C6 thé hiéu 1a dién dung chin bdt dong chay trén duong day, noi
cach khac Ia mot phan cua dong dién dang ra phai chay trén duong
day (néu khong c6 tu) chay qua chay lai gitra tu va tai
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~ BACH KHOALHAINO]

Cai thién hé sé c6ng suat (3)

* (¢, — ;) cang nho cang tot
o Thuong dugc thuc hién bang cach ndi tai song song voi
mot tu dién (tu bu)

; .
o e o
o BT e i
7 s T S >
1 Ll :
o Bl L P, <@, '
. 1
E ¢ t
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Cai thién hé sé cOng suat (4)

« Mic thém tu song song > giém goc léch pha gitta dong
& ap > tang h¢ so cong suat

 Muo6n ting hé so6 cong suat tir cosg, 1én cosg, thi C = ?
(van phai dam bao P dugc giit nguyén)
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 BACHKHOA RAINO!

Cai thién hé sé c6ng suat (5)

0O, = Ptgyp,, O, = Ptgo, Ql IAQ
Cong suat phan khang can bo sung: N
AO = 0. —
0=0,-0, N 0,
2
AQ—E——wCE2—>C: = Pl
) p
_E I.I *
C_Ql_Qz _Ptg(ﬁl—Ptg(Dz _Ptg%_tg(”z R |t
o E2 o E2 o E2 @). -1
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— TRUGNGBAIHOG

Cong suat trong mach xoay chiéu

Cong suat tic thoi & cong suat tac dung
Truyén cong suat cuc dai

Tr1 hieu dung

Cong suat biéu kién

Hé so cong suat

Cong suat phirc

Bao toan cong suat

Cai thi€n hé s6 cong suat

© 0 N U R W N

Tri hiéu dung & cong suit cia tin hiéu da hai
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Tr1 hiéu dung cua tin hi€u da hai (1)

» Tin hiéu da hai: tong cua cac song sin co tan s6 khac
nhau (k€ ca tan s0 zero (mot chi€u))
 Vidu:  x(f)=5—10sin50¢ + 25sin(10z — 459)

X= L[ va

> =[5-10sin 50¢ +25sin(10¢ — 45° )

=57 +(10sin 50¢)" +[ 25sin(10r —45") | ~
—2.5.10sin 50¢ +2.5.25sin(10¢ — 45") — 2(10sin 50¢)[ 25 sin(10¢ — 45")]
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o m

Tr1 hiéu dung cua tin hi€u da hai (2)

x* =5 +(10sin 50r)° +[ 25sin(10 —45°) | -
~2.5.10sin 507 +2.5.25 sin(10¢ — 45°) — 2(10sin 50/)[25sin(10¢ — 45°)]

1 ¢r 1 7 1 ¢r .
—>?j0 xza’t:?jo 52dt+?jo (10sin 50z d +
+— [ [25sin(10r45°) | dr -

o T . 1 T . 0
-], 2510sin50dr + jo 2.5.25sin(10¢ — 45°)dt —

- 2(10sin 501)[25sin(10¢ — 45")]dr
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Tr1 hi€u dung cua tin hi¢u da hai (3)

1 o7 [ ¢r I ¢r : 2
_)?J‘O xzdt=?_“0 SZdH_?L (1Os1n50t) dt + =0

__'0T2.5.10sin50rdt 2.5.25sin(10¢ — 45°)di

T T
— |, 2(10sin 50¢)[25sin(10¢ — 45")]d

1 1 1 . 1 .
> [ W= [ S [ (10sin50r) di+ [ [25sin(10~45") | i
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~ BACH KHOALHAINO]

Tr1 hi¢u dung cua tin hiéu da hai (4)

x(1) = 5 — 10sin50¢ + 25sin(10z — 459)

1 1 1 . 1 .
[ di= [ S| (10sin500)’ dr+ [ [ 25sin(101—45") | dr

—> X = \/lexzdt
T Jo

1 [ . 1 .
- \/? [ 52 = [ (10sin507)’ di+— [ [25sin(106-45") | s
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o I

Tr1 hiéu dung cua tin hi€u da hai (5)
x(f) =5 — 10sin50¢ + 25sin(10¢ — 45%) = x, — x; + x,

\
1 ¢ | . 1 .
> X = \/— OT 52dt+?jOT(lOs1n SOt)2 a’t+?J‘OT[25 sm(lOt—450)]2 dt

o T

. 5°dt =5° (Tri hiéu dung cta X,)
T , 2 10° o 9 >
. (1OSm SOt) dt = - (Tr1 hiéu dung cua x,)

2
OT[25 sin(107 — 450)]2 dt = 2% (Tri hiéu dung cua x,)

> X =\/(5)2 +(1—\/%j2 +(%j2 =X+ X+ X

Mach xoay chiéu 153
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 BACH KHOAIHAING)

Tr1 hiéu dung cua tin hi€u da hai (6)

x(t)=x, —x, +x, —)X:\/X§+X12+X22

(Chti y: x,, x; & x, co tan s6 khac nhau)

x(t):Nz_lxk(t)—>X= /NZ_IX,f
u(t)zNz_luk(t)—>U= /IEU,?

i(¢) :Nz_lik(t) — ] = Nz_ll,f
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g T ~ el q
e | - T 1 e
£ T - BACH/KHOA NOI
£ cik g -
o Py e, g =

Cong suat cua tin hiéu da hai (1)

i(6)= > i, (¢) )
P=RI’ -
i(¢) = Nz_lik(t) — 1= /Nz_ll,f
0 0 J

N— N-1

—>P:RN§],§:2RI,§:ZB€
0 0

Mach xoay chiéu 155




VD Cong suat cua tin hiéu da hai (2)

e, = 10sin10¢ V; j = 4sin(50¢ + 30°) A; e, = 6 V (DC); L R R
L=1H;R =1Q;R,=5Q; C=0,01F; oL 2
Tinh U, & Py, @ @ = @
e, J C e,
* *

ty =—1+1,068in(10¢ —58") +4,14sin(50¢ +32°) V

1,06 4,14°
URIZ\/12+ ’(;6 + ’2 =3,18V

2 2
P, =(;R1 =3’118 =10,13W
1
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TRUONGBALHOC!

BACH KHOATHAIN]]

Mach xoay chiéu

Song sin

Phan Ung clia cac phan tir co ban
S6 phtc

Biéu dién séng sin bang s6 phirc
Phirc hoa cac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu
HO cam

A S AN U o e

Phan tich mach dién bang may tinh
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‘ I\Ifll

HS cam
« Hién tuong ho cam: khi 2 cudn cam/cudn day dit du sat
nhau, dong tir thong cua 1 cudn (do dong dién trong
cudn nay gay ra) sé lién két vdi cudn thir 2, tao ra dién
ap trén cudn do
NO1 dung:
— Hién tuwong hd cam
— Quy tac dau cham
— Cong suat hd cam

— Phan tich mach dién c6 ho cam
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TRUGNGIBALHOCH

' BACH,KHOA{HANO]

Hién twong ho cam (1)

Tu trude dén nay chi x¢ét cac mach dién co cac phﬁn tu
mach lién két vo1 nhau bang day dan

Hai phan ttr (tiép xtc voi nhau hodc khong) anh hudéng
1an nhau thong qua tu truong (do chung sinh ra) goi 1a ¢6
lién ket tur

Vi du: may bién ap

Hién tugng ho cam: khi 2 cudn cam/cudn day dit du sat
nhau, dong tur thong cua 1 cudn (do dong di€n trong
cudn nay gy ra) sé lién két vdi cudn thir 2, tao ra dién
ap trén cudn do
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\ A A \
LN /1 Cudn day N vong

\\\ S~ -~ ///
w(ty T
>

d¢ d¢ di

Luat Farad N — —

uat Faraday: u = 7 di 7
—>u=>L ﬂ L=N— ¢

dt di

(tu cam/dién cam)
Mach xoay chiéu 160




N a0 u, =N, 99,

U, =

' dt dt
=N dg, diy _ dll =N, de, di - M @
di, dt M dii dt 7 dt
L, : ty cam/dién cam M,, : h6 cam
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_ N de,, di, Y di, =N, de, di, _ dlz
“di, dt " di di, di " dt
M, : hd cam L, : tuy cam/dién cdm
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Hién tuong ho cam (5)

* My=My, =M

e M>0

o HO6 cam (hé so hd cam)

e Ponvi: H

e Hién tuwong ho cam chi tén tai néu:
— 2 cudn day du gan nhau, &
— Nguon kich thich bién thién
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' di
u, =L, di (P1ién ap tu cam) u, =1L, -2
dt | dt
' : di
u, =M, % (Dién 4p ho cam) u, =M, 2
dt | dt
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Hién tuong ho cam (7)

”1@)J' ¢11{—\?: :r J'uz(t)
» Nl \*,NZ >
() =0
() (f_\ 512@)
. -~ > .
u2:M21% ul(t)J,g %”ﬁr’ll E _'J,“ﬁ)
T~

Mach xoay chiéu
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o I

Hién tugng hd cam (8)

W) (b dy | ww=0 | w0 (h by | 10=0

ulor)tf quﬁn e ul(r)j‘g §n¢11 : ?;‘_:jum
(L/ J”zzlec;,_i; LLJ =—M,, Ci,ltl
W) (ﬁ %2 ) LH()=0 | {®) (ﬁ 512 W i,(t)=0

. e B> .
uml_{é gwﬁ“ 3 Juo ul(r)l‘g )ty b it
\_ -

L J di, ( J di,
”2__M215 uzzlez
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TRUONG BAIHOC,

84T KhOA WAIND)

* Hién tuong ho cam
* Quy tac dau cham
e (CoOng suat ho cam

e Phan tich mach dién c6 ho cam

Mach xoay chiéu 167




Quy tac dau cham (1)

» Néu ca hai miii tén (dong trén
cudn 1 & ap trén cudn 2) déu
di vao hodc déu di ra khoi dau
c6 danh dau thi dién ap hd cam
s¢ duong

« Néu mot mili tén di vao dau co
danh dau & miii kia di ra khoi
dau c6 danh dau thi dién ap hd
cam S€ am

Mach xoay chiéu
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Quy tic dau cham (2)

» Néu ca hai miii tén (dong trén
cudn 1 & ap trén cudn 2) déu
di vao hodc déu di ra khoi dau
c6 danh dau thi dién ap hd cam
s¢ duong

« Néu mot mili tén di vao dau co
danh dau & miii kia di ra khoi
dau c6 danh dau thi dién ap hd
cam S€ am

Mach xoay chiéu
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Quy tac dau cham (3)

» Néu ca hai miii tén (dong trén
cudn 1 & ap trén cudn 2) déu
di vao hodc déu di ra khoi dau
c6 danh dau thi dién ap hd cam
s¢ duong

« Néu mot mili tén di vao dau co
danh dau & miii kia di ra khoi
dau c6 danh dau thi dién ap hd
cam S€ am

Mach xoay chiéu
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Quy tac dau cham (4)

» Néu ca hai miii tén (dong trén
cudn 1 & ap trén cudn 2) déu
di vao hodc déu di ra khoi dau
c6 danh dau thi dién ap hd cam
s¢ duong

« Néu mot mili tén di vao dau co
danh dau & miii kia di ra khoi
dau c6 danh dau thi dién ap hd
cam S€ am
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M M
ﬁ—- l—h—ﬁ—.
; (1) =0 i (1) =0
A N S

Ll L ] L ] L2 Ll L ] L2
di di

u, =M —+ u, =—M —
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Quy tac dau cham (6)

* Néu ca hai dong dién | % _
déu di vao hoac déudi 1 = b .
ra khoi dau c6 danh dau R
thi dign dp h§ cam ss ;i) dh { o { di { L
cung dau vdi dién ap tu dt dt
cam

» Neu mot dong dién di p p
vao dau c6 danh dau & _ L L
dong kia di ra khoi dau =1y ar M dt
c6 danh dau thi dién ap | |
tu cam nguoc dau véi u, =L, ﬂ M ﬁ
dién ap ho cam dt dt
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Quy tac dau cham (7)

* Neéu ca hai dong dién I, |

A . s < A . ' I
déu di vao hoac déu di . I ™ 2 .
ra khoi dau c6 danh dau

AA 2 LXK . ~ di di di i
ﬂ}l dle;ri ap ho c.a}m ’se L& M2z I, 1 1,
cung dau vdi dién ap tu dt di

L L

cam

» Neu mot dong dién di p p
vao dau c6 danh dau & _ L L
dong kia di ra khoi dau =1y ar M dt
c6 danh dau thi dién ap | |
tu cam nguoc dau véi u, =L, ﬂ M ﬁ
dién ap ho cam dt dt
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Quy tac dau cham (8)

e N¢u ca hai dong dién | v _
A N - A . I I
déu di vao hoac deu di A .
ra kho1 dau c6 danh dau .
AA 2 LXK . ~ di di di i
thi dién ap ho cam sé R RV s R S I, ! 1,
L

cung dau véi dién ap tu ' dt dt dt di
cam
. Néumotdong diendi )
vao dau c6 danh déu & g A, di
1 1

dong kia di ra khoi dau dt dt
c6 danh dau thi dién ap
tu cam nguoc dau véi

dién 4p hd cam dt dt
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Quy tac dau cham (9)

e N¢u ca hai dong dién | v _
A N - A . I I
déu di vao hoac deu di A .
ra kho1 dau c6 danh dau .
AA 2 LXK . ~ di di di i
thi dién ap ho cam sé R RV s R S I, ! 1,
L

cung dau véi dién ap tu ' dt dt dt di
cam
. Néumotdong diendi )
vao dau c6 danh déu & g A, di
1 1

dong kia di ra khoi dau dt dt
c6 danh dau thi dién ap
tu cam nguoc dau véi

dién 4p hd cam dt dt
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uI:Llﬂ+M& u2=L2% di u, =1L,
dt dt dt dt
M
'-1 ﬁ #2 i |
di, di, ’ di; di di
1 A —= I 1 2 I 1 M
ldrl drl 1 ‘Mdr dt ld:J
u, =1L diy i U, = di, 4 u, =1L
b dt 2 dt dt Lo

Mach xoay chiéu



TRUONG BAIHOC,

84T KhOA WAIND)

* Hién tuong ho cam
e Quy tac dau cham
e Cong suat ho cam

e Phan tich mach dién c6 ho cam
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=
¥ I'-'n:'.' = S & ey
-, o = T i —
. SRS ~ BACH;KHOAIHAINOI
C sar
1la=e .ll ! 4 i - B - — - = - — = - - ..,. -

Cong suat hd cam

e Chiu tac dung cua 2 yéu to: dong chay qua cudn cam &
dién ap ho cam (do cudn day khac gay ra)

» La cong suat tac dung

P, =U,Icos(U,,,I)
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TRUONG BAIHOC,

HO cam
« Hién tuong ho cam
e Quy tac dau cham
» Cong suat hd cam
« Phén tich mach dién c6 hé cim
— Phtrc hoa
— Dong nhanh
— Dong vong
— Ma tran
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p g@n-_xﬂﬂﬂ HAINOIf

Phtrc hoa (1)
i,(f)=0
L L

di; )
u, =M —-
i dt ' — u, = wMI,,, cos wt

i =1, sin wt)

= wM]I,,, sin(wt + 900)

=U,, SIn(of + 90")

i =1, sin(wt + @) = uy, = oMlI;,, sin(wt + @ + 90")
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B BACH KHOAJHANO

Phirc hod (2)
i) =0

K
Ly

i =1, sm(wt + @) > u, =Ml sm(wt + @ + 90")

r/_(ﬁ <> re”’ 5 oM, sin(ot+ @+ 90") <> U, = oMI,e’ (+90°)

oMl e/ 7)) = oMI,e/?e’ 90}9 oML = oM ( I /(0) 190}

Jje _— 0
Le” =1/¢p e

—>U2 :jcoMll/gpzja)MI'1
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TRUGNGDAIHOC!

. BACH,KHOATHAINOI]

« Hién tuong ho cam
e Quy tac dau cham
» Cong suat ho cam
« Phén tich mach dién c6 hé cim
— Phtrc hoa
— Dong nhanh
— Dong vong
— Ma tran
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VD1 Dong nhanh (1)

Il . '}CULI il 23 I3E?

ngp =56 dinh—1=3—-1=2 -> viét 2 p/tr theo KD

a: I, +1,-1,=0
b: I,-I,+J=0
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Z,0,+2Z,1,=E,
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N

(41, ~1,=0

L—1,+J=0

joC

k(Rz +ja)L2)j2 +jG)Mj1 +Z3j3 +Z4j4 - EZ

Mach xoay chiéu
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f.1 . JoL, , 3 jsb

J
i+1,-1 =0
IL,—-1,+J=0
3
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TRUGNGDAIHOC!

. BACH,KHOATHAINOI]

« Hién tuong ho cam
e Quy tac dau cham
» Cong suat ho cam
« Phén tich mach dién c6 hé cim
— Phtrc hoa
— Dong nhanh
— Dong vong
— Ma tran
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VD1 ﬂ Dong vong (1)
Ll %3 b
—_ 1
| [ R

ﬁja)M]A UL2

. L Zy @&

Gia s g{1 n dong di qua Z,

:(jw—c+]a)L1j[A joMAT, - (joL,+R) (1, -1

B{(R,+ joL,)(I,~1,) & joMI W2, +Z,(i,+J) =E,
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p g@n-_xﬂﬂﬂ HAINOIf

VD2 Dong vong (2)
. ‘}Q}Ll d lé' E?
R ol
joC | o™ jol
1 Zy @
E® Rz ;
DE, )

Gia str nguon dong di qua Z,
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TRUGNGDAIHOC!

. BACH,KHOATHAINOI]

« Hién tuong ho cam
e Quy tac dau cham
» Cong suat ho cam
« Phén tich mach dién c6 hé cim
— Phtrc hoa
— Dong nhanh
— Dong vong
— Ma tran
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(41,1, =0
A -

N\

(%+]@L ]a)MjI +(-joL, - R, + joM )1, = E, - E,
ja

joMI, +(R, + joL,)I,+Z,1,+Z,1, = E,
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BACH,KHOAHAINO

VD1 Ma tran (2) Dien ap Iho
oL Joli 4 23 Iy cam do /s
Dicn 40 ha ! tao ra trén
ién ap ho :
; - — vong A
cam do /, joC | S
tao ra trén _ 7 % | bién ap ho
vong A E,) J cam do /|
c tao ra trén
: | ; T vong B
I¢ I |
_ /; Khong doi xung! l, | ]3I 1_
ol | b HE S Il P .
| | | Ji 0 a
b 0 | 0 ! 1 J'_—l !
F— S B — e CAE A
A (7+ij1ijM] i(—]a)Lz—R2+]a)M)]iO 04| [E-E A
A — R, e i) L E e
Bl joM | R, + joL, Zy LT T T )
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\%4) %) Ma tral'l (3)
f.1 , Joly Z3 I3 b

b
ij__
: | Zy Cﬁ
E\@) J
C
; | . | -
[1 | [2 | ]3: 14
— I [ I 1
a 1 | 1 -1 10 |- - _ _
R A= ol 0 |a
b 0 | 0 1 =11 :
R e R AL
A (.—+]le ) (—joL, —R, 0 |0 ||| |E-E|A
Jjot : I E B
s T '~ |~ (L*4] L 2
B | | R, + joL, lZ3 lZ4—
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I\

dong di qua Z,

%—I—]d)L +R, + joL, 2]a)Mj[ +( Rz—j@L2+j0)M)jB:E1_E2
jo

(=R, — joL, + joM )1, +(R, + joL, + Z,+ Z,)I, =E, - Z,J

[chrij +R, + joL, ZJa)Mj (_Rz_ja)Lz +jC‘)M) iA El _Ez
0, S I ]
J I, E, —-Z,J

(-R, — joL, + joM ) (R, + joL, +Z; + 24)_
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Tat ca cac phan
t&r cO mat trén_

dwong dicual

1 | I
joC JCUM\ Jols

Gia s nguon

®
J

dong di qua Z,

Hb6.cam gilra ]
&]B,dau (+)V|
ca hai déu di
vao dau *

2 cudn cam co6 hé cam trén dwong dictal |,

dau (=) vi [ ,divao dau * & 1 cudn & di ra khoi dau * & cudn thir 2

li—+]a)L +R, + joL, HZJ&)MII

){:

1,

| E-E,
E,~Z,J

]B

Tat ca cac phan t& chung cua[ &1 ,
dau (-) V|I & 1 zNguoc chiéu tren cac phan tl nay

IVIaC” Xoay chieu

Tat ca cac phan t&r co .
mat trén dwong dicta /,

; 4



Ma tran (6)
LJOL g 23y
1 | I
joC | oM s oL,
d .
B Rz v
E, c

Gia str nguon dong di qua Z,

K |

) ( )
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B BACH KHOAJHANO

Phan tich mach dién c6 ho cam

o Chii y: khong nén dung phuong phap thé dinh khi phan
tich mach dién c6 ho cam

« C6 thé dung duogc nhung rat phuc tap & khoé nhé quy
luat > khong dung
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p g@n-_xﬂﬂﬂ HAINOIf

vD Phan tich mach dién c6 ho cam

R =1Q;Z.=—j2Q; 2, ,=j3Q; Z,=j4Q;
R,=5Q:;7,=j6Q; E=100£0"V

Tinh cac dong trong mach.
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TRUGNGDAIHOC!

Mach xoay chiéu

e ——

Song sin

Phan tmg ctia cac phan tir co ban
S6 phurc

Biéu dién séng sin bang so phuc
Phirc hoa céac phan tir co ban
Phan tich mach xoay chiéu

Cong suat trong mach xoay chiéu

Ho6 cam

S A o

Phéan tich mach dién bang may tinh
1. Gia1l hé phuong trinh phirc

2. Giai mach dién xoay chiéu
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L il - r-—‘.:.r. V o - -
P == e -
s J ~ BACH,KHOAIHAING]

Phan

.

tich mach dién bang may tinh (1)

(1= ) +Q+3), +(—4+ j5), =6— 7
(—8—j9I, 101, +(11+ j12)I, = j13

141, +(15-j16)1, + 171, =18+ j19
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e
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Phan tich mach dién bang may tinh (2)
e Vidu3-16 SGK
« Bai tap 3-17 SGK
« Bai tap 4-1 SGK
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‘ I\Ifll

Mach xoay chiéu
Song sin
Phan tng cta cac phan tir co ban
S6 phurc
Biéu dién song sin bang s6 phirc
Phirc hoa céc phan tir co ban
Phan tich mach xoay chiéu
Cong suat trong mach xoay chiéu
H6 cam
Phan tich mach dién bang may tinh

Mach xoay chiéu
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