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- Phan tich mach dién la bai toan cho biét thong sb va két cau cua
mach dién, can tim dong dién, dién ap, cong suat trén cac nhanh.
- C6 nhiéu phwong phap khac nhau dé phan tich mach dién. Viéc
chon phwong phap tuy thudc va so dé cu thé.
- Hai dinh luat Kiéchdp la co s& dé gidi mach dién.
- Giadi mach dién sin & ché dd xac lap gém cac buwdc sau:

+ Biéu dién dong dién, dién ap dwdi dang vécto, sb phurc.

+ Lap phwong trinh theo dinh luat Kiéchop.

+ Giai hé hwong trinh da 1ap tim gia tri dong dién va dién ap.
- Bbi v&i mach dong dién khéng déi & ché dé xac 1ap, xem do 1a
trdng hop riéng cia dong dién sin v&i tan s6 o = 0.

+ Nhanh c6 dién dung C coi nhw hd mach (vi 1/oC =)

+ Nhanh c6 dién cdm L coi nhw nbi tat (vi oL=0).

+ Mach chi con dién tré, viéc gidi s& don giadn hon rat nhiéu
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|. Phworng phap bién doi twong dwong
- Bién déi mach dién nham muc dich dwa mach phurc tap vé dang
don gian hon.
- Bién déi twong dwong |a bién dbi mach dién sao cho dong dién,
dién ap tai cac b6 phan khéng bi bién déi van gilr nguyén.
- M6t s6 bién dbi thwdng gap:
+ Mac ndi tiép
+ Mac song song
+ Pbi ndi tam giac — sao

+ Pbi ndi sao — tam giac
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1. Mac néi tiép

Gia thiét cac tong tré Z,, Z,, ..., Z,mée | 4y L, L,
ndi tiép dwoc bién ddi thanh tong tré — T F--[]—
twong dwong Z,4 . . .
Theo diéu kién bién dbi twong dwong U U, Un .
° o ° ° ° U
U=|th=U1+U2+ + Un =
[ J [ J [ J [ J I th
= = = o | °
U=I1Z+I12Z,+..+1Z —
7 =7 47 7 U
La=L+2,+..+ 2,

Téng tré twong dwong cla cac phan t& mac ndi
tiep bang tong cac tong tré cua cac phan tw
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2. Mac song song

Gia thiét c6 n tong tré' mac song song
dwoc bién doi twong duong

1 1 1 1

Yy==—==+=—+..t=—
th Zl ZZ VA

Téng quat Yy = ZVI

phan tor

Téng dan twong dwong cla cac nhanh
song song bang tdong cac tdng dan cac
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Pa6i v&i trwdrng hop hai nhanh mac song song

1 1 1
— = — + =
th Zl ZZ
. 227
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3. Bién déi sao - tam giac

Ba tdng tré goi 1a ndi hinh sao néu chiing
cé mdt dau ndi chung.

Ba tong tr& goi 1a ndi hinh tam giac néu
chiing tao nén mach vong kin ma ché noi
la nut cua mach.

Ta thwérng can bién déi tir hinh sao sang
hinh tam giac twong dwong va nguoc lai.
Pé tim cac cong thirc bién dbi sao tam
giac ta xuat phat tiv cac diéu kién bién doi
twong dwong
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theo hinh tam giac U2z = |2 (Zi + Z51) 255
le + Zz3 + Z31
(Z12 + Z31)223

Z Z
le + Zzs + Z31
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- Cho |, =0 theo hinh sao 031 _ is(z n 21)
‘ Z+2,.)Z
theo hinh tam giac  Uszy = ( 12+ Z£53) L5y
ZZ+ZS+Z31
> (Z,+Z24)Zy

Z,+Z =
Z,+2Zy+2Zy
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- Cho I, =0 theo hinh sao L.J12 _ il(z L7 )
* Zow+2.)Z
theo hinh tam giac U1z = |1 ( 23 1)1z
ZZ+ZB+Z31
(Zys+Z51)Zy,

Z,+7Z,=
le + Zzs + Z31
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Giai hé phwong trinh tim dwoc ta c6é cac céng thirc sau

Bién déiA —> Y 21 — Zlg L1 _
’ Lip+Ly+2Ly
Tong tro cua nhanh hinh = =
sao twong dwong bang 7 — Z23-212
tich hai tng tré& tam giac 2 7 17 17
kep né chia cho tdng ba 12 7 7l
tr& tam giac 5 _ Ly Ly,
3 e — —_—
Lipy+Ly+2y

Pac biét: A déi xirng — Y dbi xirng

NI

12:223223122 ‘ 21222223:_2
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Bién déi Y — A _
= = = 4.z
L,=2+7Z,+ 12
Tong tré clia nhanh tam _ZB_
giac twong dwong bang — = =5 Z,.Z,
tdng hai téng tré hinh sao | Zog = Z, + 23+ >
noi v&i n6é cbng va&i tich cua 1
chung chia cho tong tré cua - _  _ 7.7
nhanh kia 2y =2+ 7 +—=—
/
2
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Vi du:
Cho mach cau hinh bén. $ I
Tim dong dién qua nguodn |. £
Biét R,=1Q, R,=5Q, R,=3Q,
R,=4Q, R,=2Q, E=60V
Bai giai:
Bién doi tam giac (R,, R,, Ry) thanh hinh sao R, R, R,
R,R
R, = 01 —0,25
R, JFFQ RFi +R, b1
R, = 21 —0,625 oF
R, +R;+R,
R,R
R. = 2 0 =125

* R,+R,+R,
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Dbién tré twong dwong toan mach

th — Rb + (Ra + RS)(RC + R4)
R,+R;+R.+R,
R, = 0,625+ (025+2)(1,25+4) _ 2 20)
0,25+2+125+4

Dong dién qua nguén
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Il. Phwwong phap dong dién nhanh

Dong dién nhanh 1a phwong phap co ban dé giai mach
dién, an sb 1a dong dién nhanh.

Xéac dinh s6 nhanh va tly y vé chiéu dong dién trong
cac nhanh.

Xac dinh s6 nut va sb vong doc 1ap (vong déc 1ap
thwdng chon la cac mat lwdi) 1ap phwong trinh cho nat
va vong.
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Gia thiét mach cé m nhanh va n nut, thuat toan giai mach dién
theo phwong phap dong dién nhanh nhw sau:

Bw&c 1: Tuy v chon chiéu dong nhanh

Bw&c 2: Viét n-1 phuwong trinh Kiéchdp 1 (khdng can viét cho
nat th&r n, vi cé thé suy ra tr (n-1) phwong trinh da viét)

Budc 3: Viét m-n+1 phwong trinh Kiéchdp 2 (phai chon (m-n+1)
vong déc 1ap, vé chiéu di vong cla cac mat ludi)

Bwdéc 4: Giai hé m phwong trinh tim cac dong dién nhanh
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Vi dl_,l. IL A 13>
z
Giai mach dién hinh bén theo o
phuong phap dong dién nhanh  Z, @ 7 @ 2
e, =€, =120+/2 sin ot
Z]_:Zz:Z322+jZQ E, E3
Bai giai: L

Mach co n =2 nut: A, Bva m=3 nhanh: 1, 2, 3.
V& chiéu dong dién trén cac nhanh.
S6 phwong trinh can viétla m = 3.
Trong d6 phwong trinh theo dinh luat Kiéchdp 1: n-1=1
phwong trinh theo dinh luat Kiéchép 22 m—-—n+1=2
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Tai nat A: li— 1o~ 15 =0 0] @IEE i
Tai vong a: il 21 + iz 22 = |.51

e o [ ) E1C1> @E'?
Taivongb: —12Z,+13Z;=—E3

Thay gia tri E,, E,, Z,, Z,, Z; vao va giai hé ta co

L=10-f10 I, =102 +10% =10+2A
l,=20—j20 1, =~/20%+20% = 20/2A

ls=—10+{10 1, =102 +10% =1042A
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lll. Phwong phap dong dién vong

Phwong phap dong dién nhanh cé wu diém lap hé phwong trinh
don gidn nhwng sb phwong trinh 1&n (bang sé nhanh). Bé giam sb
phwong trinh c6 thé st dung phwong phap dong dién vong ma an
sO cla hé phwong trinh 1a dong dién vong.

Cac buwdc giai theo phwong phap dong dién vong nhuw sau:
Bw&c 1: Tuy y chon chiéu dong dién nhanh va dong dién vong.
Bwéc 2: Lap m-n+1 phwong trinh dong vong

Bwdéc 3: Giai hé m-n+1 phwong trinh tim cac dong vong

Bw&c 4: Tim dong cac nhanh bang tong dai s6 cac dong vong qua
nhanh, néu dong vong cung chiéu dong nhanh lay dau dwong
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Tuy y vé chiéu cla cacdong I, is
dién vong -

Dong dién |, chay khép kin _ _
trong vong a. 4 - Zs
\ b
Dong dién I, chay khép kin
2

trong vong b.

Cac dong dién vong I, |, la
an sO cua hé phuwong trinh.

Vong a: a(Z -I-Z ) =3

vongb: Ib(Z;+2Z,)—1aZ,=—Es
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Giai hé phwong trinh dong dién vong ta dwoc cac gia tri
dong dién vong

Tinh dong dién nhanh nhw sau: Dong dién cua mét nhanh
bang tong dai s6 cac dong dién vong qua nhanh &y, trong do
dong dién vong nao co chiéu trung v&i chiéu dong dién
nhanh sé lay dau dwong, ngwoc lai lay dau am

Ilzla

=11, A ¢ () IF
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Pé giai mach dién, thay gia tri E;, E,, Z,, Z,, Z, vao hé phwong trinh
dong diénvong

(4+ j4) Lo—(2+ j2) Iy =1206""
(4+ j4) lh—(2+i2) I, = 120"
Giagihe: I =10— 10
I, =10+ jl0
Dong dién nhanh: il = ia =10-j10(A)
I = L.—I» = 20— j20(A)
Is =1, =—10+ j10(A)
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IV. Phwong phap dién ap nut
1. Dinh luat Om cho doan mach cé nguén

A i Z él Z, |.52 B

UAB

Mét doan mach gom ca ngudn va tai, biet dién ap dat 1én nguon
la U,g, €O thé tinh dwoc dong qua nhanh theo dinh luat Om

i _Uas+E1—E2  Trongds U, va E, cling chiéu
AB = 21 n 22 dong dién mang dau (+), E, nguoc
chiéu mang dau (-)
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Téng quat: néu co6 nhiéu ngudn va tai ndi tiép véi nhau trén
mot nhanh, biét dién ap trén 2 dau nhanh, ta co céng thirc
tbng quat tinh dong qua nhanh theo dinh luat Om nhw sau

+ Uas+ Z E

Y7
Trong do: Dién ap U va strc dién ddng E cung chiéu dong
dién mang dau (+), nguwoc chiéu mang dau (-).
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2. Phwong phap dién ap nut

Phwong phap nay dung cho
mach dién c6 nhiéu nhanh
ndi song song vao hai nut. Z, Z, Z

Pé so sanh v&i phwong phap
dong dién nhanh va phwong
phap dong dién vong, ta xét
lai mach dién nhw da giai
gua cac phwong phap trén 8

E, l £

Ap dung dinh luat Om cho doan mach cé nguén:

* —Uas+E: ° * .— U nguwoc chiéu con E cun
=20 = (CUns+ E1)Y, o0 J

Z, chiéu dong dién
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i AL
([ J . Iz
AB X7

lo=—=—=UnsY, _ _ _

Z2 Zy Z, Z3
° UAB_ E3 ° ° L ‘
=== =(Une—E2)Y, ¢, £,

3

Tai nut A: 5

li—lo— I3 =(=Uas+E1)Y, —Uas Y, — (Uag—E3) Y, =0

Use(Y,+Y,+Y,)=E1Y,+E3Y,



CHUONG Il : PHUONG PHAP PHAN TiCH VA GIAI MACH

Trong dé: Yk : tbng dan phl’fc‘cﬂa nhanh k . -
~ Cac sdd ngwoc chieu voi dién ap lay dau dwong,
cung chiéu dién ap lay dau am

Biét‘gié tri dién ap, tr d6 ap dung dinh luat Om cho nhanh cé
nguon tim dwgc dong dién cac nhanh
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Thuat toan giai mach dién theo phwong phap dién ap nut:
Bwéc 1: Tuy y chon chiéu dong dién nhanh va dién ap hai nut
Buwéc 2: Tim dién ap hai nut

Bwéc 3: Tim dong dién nhanh

Ap dung giai mach dién v&i

e, =€, =120/2sinat 5 2 7

Zy Z, Z3

Z,=2,=2,=2+j2Q
E‘.'
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Y=Y, =Y, = 1_ =ﬂ=o,25—jo,25
2+ )2 8
E; = E5 =120
« EY.+EsY, 120(0,25-0,25).2
UAB — — — — = - :80
Y, +Y,+Y, 3(0,25 - J0,25)
il _ —-80 +_120 10— {10
2+ ]2
= - _20_j20
2+ ]2
= 0710 154110

2+ )2
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V. Phwong phap xép chong

Phwong phap nay rat ra tir tinh chat co ban ctia hé phwong
trinh tuyén tinh: trong mach dién tuyén tinh nhiéu ngudn, dong
dién qua mdi nhanh bang tdng dai s6 cac dong dién qua
nhanh do tac dung riéng ré cua tirng stre dién déng (luc do
cac stre dién dong khac dwoc coi bang khéng);

Pién ap trén méi nhanh ciing bang téng dai s6 cac dién ap gay
nén trén nhanh do tac dung riéng ré twng swc dién dong
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Vi du:
Cho mach dién hinh bén, c6 R=20), X, =2Q. '} - RE
Nguon sin E;=E,=120 V. y

¢ €2
Tim dong dién nhanh

’ ‘ R R

St dung phwong phap xép chdng:

L L

O day can giai mach dién hinh bén, ta
sé giai hai mach dién, trong méi mach | L
chi c6 mét stre dién déng tac dung

riéng ré va sau dé xép chong (cdng dai

sb) cac két qua clia mbi mach
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/ 43 Iy
R
R R R ' R . ; [
L L L L

Giai mach dién I:
Bién ddi twong dwong:vi Z, =2Z,=2,=2=2+ )2

zzszézzm 7 =7, +7=34]3

== =19 o000 |, =l
Z, 3+3] 2
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Giai mach dién Il twong tw mach dién I:

“ E 120 . %

3 Z. 3+3] J =1, ; 10— j10
Xép chong cac két qua:

li=L—1, =10 10 I, =107 +102 =104/2
lb=1—1,=-10+10  1,=+10%+10% =102

ls =1~ I, = 20— j20 I, =+/202 + 20? = 2042
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VI. Phwong phap tinh mach ¢é nguon chu ky khéng sin

Trong k¥ thuat dién, dién t&r thwérng gap cac ngudn chu ky
khong sin.

Vi du: Bién ap sau chinh lwu hai ntra chu ky

Dién ap hinh rang cuwa

Dién ap hinh chir nhat
Pé phan tich cac mach khéng sin ta ap dung nguyén ly
xép choéng.

Dung cac cdng thirc phan tich Furié phan tich ngudn
khéng sin thanh tdng cac diéu hoa cé tan s6 khac nhau
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e(t)y=E,+E_;sin(wt—¢,))+E_,siN2at —¢,) +...
+E . Sin(kat —@,)

Trong do: E, - thanh phan mét chiéu
~ Ejsin(ett+e,) - thanh phan co bén c6 tan s6 bang
tan s6 ngudn khdng sin
E,.Sin(2ot+,) - thanh phan bac hai c6 tan s6 20
E,.sin(kot+e,) - thanh phan bac k c6 tan so ko

Nhuw vay bai toan mach c6 ngudn chu ky khéng sin tr& thanh
nhiéu bai toan mach xoay chiéu.

P6i v&i méi thanh phan diéu hoa ta co thé dung cac phwong
phap da nghién clru & cac muc trén.
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Lwu y 1a tbng tr& clia cac phan tl phu thudc vao tan sb:

Cam khang voi diéu hoa bac k: X, =Kol =kX |,
i 1 1
Dung khang voi dieu hoa back: X =——==—X,
koC Kk
z > e s X \ A 2 1 2
Tong tré voi vai diéu hoa back: Z, =,|R” + (ko ———)
kaC
1
Kol ———
kaC

@, = arctg
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Thuat toan gidi mach c6 nguén chu ky khdng sin nhw sau:

Buwdc 1: Phan tich ngudn chu ky khéng sin thanh téng cac diéu hoa
c6 tan s6 khac nhau

Bwédc 2: Cho tirng diéu hoa tac dong, tim dong dién, dién ap do
tirng diéu hoa tao nén.

Bw&c 3: Tong hop két qua.
Chu y la vi cac diéu hoa co tan sb6 khac nhau nén can ding biéu
thirc dang tire thoi
1(t)=1,+1_,SIN(wt—¢,) +1.,SIN2ot —,) +...
+1., . SIn(kaot —@,)
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Tri s6 hiéu dung cta dong dién khéng sin

| = i]'izdt—if(l +i, 410, +...+1,)dt
TO TO 0 1 2 ' k

=P 124124+ 12
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Vi du:.

Nguon khdng sin
e(t) =100 +100+/2 sin et +30+/2 sin (3t — 30°)

Tac déng vao mach tai co R=4Q va X ;=3Q.
Hay tim dong dién hiéu dung va tuwc thoi

Bai giai:
Cho tirng thanh phan diéu hoa tac déng

Thanh phan mot chiéu
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Thanh phan bac nhat

== 10 50a
Z 4?43
Q= arctg A _ arctg— =37°
Thanh phan bac ba
X, 3 =3wlL =90
@, =arctg—== Ais arctg— = 66°

i, = 20/2 sin(wt —37°)

E, 100
Z 249

=3A

15

i, =32 5sin(3wt — 66°)
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Dong dién
i(t) = 25+ 20+/2 sin(at — 37°) + 32 sin(3at — 66°)

Gia tri hiéu dung

| = /12412412 =252 + 202 + 32 =32 15A
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VII. Cac vi du

Vidu 1:

Cho mach hinh 3-12.

Biét U=230V, R,=R,=0,5Q,
R;=8Q, R,=12Q, R, = R, = 1Q,
R, =20, R;=15Q, Ry =109,
R,,= 20Q.

Tim dong dién trong cac nhanh

Bai giai
Ta giai bang phwong phap bién doi tvong duong. Lan luot
thuwe hién bién doi noi tiep va song song. bién tré twong
dwong c6 chi sb la tdng cac chi sb thanh phan
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R, ndi tiep R, — Ry,

R,; =Ry +R;; =10+20 =300

R,; song song Ry — Ry,

R, - RuRs _ 1530 0
R,+R, 15+30

R,, noi tiép R, —» Ry,

Ri; =R, +R,=10+2=120
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R,3; song song R, — Ry,
R.R, 1212
R;+R, 12+12

6Q2

I:214 —

R, noi tiép Ry va Ry — Ry:

R:=Ry;+R;+R;=6+1+1=80Q

R,; song song R; — Ry

R:R, 88

= = 40)
R:+R; 8+8

R16 —
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R,s NOi tiep R, va R, — Ry

Rys=R;+R;+R,=4+0,5+0,5=5Q

Dong dién cac nhanh
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l; =1, Ris  _46- 5 _:3A =
R +R; 8+38
. =1, =23A
I, =1 R, =23 = =11,5A
R;+R, 12 +12
l, =1 iSE =23 = =11,5A
R;+R, 12 +12
g =1, R =115 30 =7,67A
R, +Rg 30+15
g =1,=1, Re =11,5 b =3,83A

R,+R,  30+15
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Vidu 2:

Cho mach xoay chiéu hinh bén L A1
R,=R,=8Q R,=3125Q [l I TIZ
oL, =~ 60 D ’“\) &

wC, Ly a
e, =50\/§sin(a)t+45°) e |8 #v)ez

e, =50/2sin(wt —135°)

Giai mach dién bang cac phwong phap:
Dong dién nhanh, dong dién vong, dién
ap nut
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Phwong phap dong dién nhanh I A I

; A . I
Chon chiéu dong dién trong cac R, ) @

nhanh va chiéu di vong nhw hinh R3
vé. Biéu dién dang phurc cla L a b

nguodn va céac tai nhw sau:

E: = 50./45° = 35,4+ 35,4
E, =50/ —135° = —35 4 — j35.4

Z =R, +jolL, =8+j6Q Z,=R,=3125Q
_ 1 |

ZZ — R2 —J£:8—J6Q

2
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Lap hé phwong trinh

Thay s6 vao hé phwong trinh

-
{

li+1o—13=0

N\

\

-
{

li+1o—13=0

(8+ j6) 11+3125 I3 = 34,5+ j34,5

(8= j6)12—3125 |5 = —(~34,5— 34,5)
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N

li+1o—13=0

(8+ j6) l1+3125 |5 = 34 5+ 34,5

(~8+ j6) 12— 3125 |3 = 34,5+ [34,5)

Giai hé bang phwong phap dinh thirc

A =

A=-1(8+ J6)(—8+ J6) — (8+ ]
A=64+36+50=150

1
8+ |6
0

1
0
—8+ 6

-1
3,125
—3125

6)(—3,125) —3,125(-8 + 6)
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0 1 -1
A, =[345+j345 O 3125 | =716,8+ j292
345+ 345 —8+j6 —3125

1 0 -1
A,=[8+j6 345+j34,5 3125|=-292—j716,8
0 345+j345 —3125

songdien |, Ay _ 7168+ 202
A 150

|, = /4,782 +1,95° =516

— 4,78+ 1,95
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i A, —292-1]716,8
2 — —
A 150

|, =+/195% +4,78> =516

- 1,95 j4,78

ls = i+ 12 = 2,83+ j2,83

|, =+/2,83% +2,83% =4
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Phwong phap dong dién vong 1, L
Chon chiéu dong dién trong cac R, s jq

nhanh va dong dién vong |, va |, R3
tai vong a va b nhw hinh vé. L, a b

e %2
va cac tai nhu sau: : 8

Biéu dién dang phtrc clia nguén

E: = 50./45° = 35,4+ 35,4
E, =50/ —135° = —35 4 — j35.4

Z =R, +jolL, =8+j6Q Z,=R,=3125Q

= .1 :
Z _RZ—J£:8—JGQ

5 =
2
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Lap hé phwong trinh - e @

Ia(zl+23)—|bz3:El R3
penin Pk 5
\—laz3+|b(zz+z3)=—E2

Thay s6 vao hé phwong trinh

(11,125 + j6) 1a— 3125 I, = 34,5+ 34,5
<

3125 I,+ (11125 — j6) I = —(~34,5— [34.5)

(11,125 + j6) 1.~ 3125 I, = 34,5+ 34,5

31251+ (11125 — j6) lo = 34,5+ 34,5)
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Giai bang dinh thie
11125+j6 —3125
A= . |=150
-3125 111256

[345+j345 -3125
' 1345+j34,5 11125-j6

| —716,8+ j292

11125+ 6 34,5+ J34,5

T 2202 4 j716,8
~3125 34,5+ j34,5

A|
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A, 7168+ j292

Dong diénvong |, = =4,78 + |1,95
150
Iy = B2 - 22108y o5, 4478
A 150
Dong dién nhanh
li=la = 4,78+ jL95 |, = /4,782 +1,952 =516
lp =—lp =—195— j4,78 |, =/195% + 4,782 =516

I3 =1la—Ip =2,83—j2,83 l,=+/2,832+2,83% =4
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Phwong phap dién ap nut I A I

Chon chiéu dong dién trong cac R, @

nhanh nhw hinh vé. R3 :
Biéu dién dang phulrc ctia nguon L a b 2
e
e, . ?

va cac tai nhuw sau:

E: = 50./45° = 35,4+ 35,4
E, =50/ —135° = —35 4 — j35.4

Z =R, +jolL, =8+j6Q Z,=R,=3125Q

= .1 :
Z _RZ—J£:8—JGQ

5 =
2
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Téng dan phirc cac nhanh
Y, = 11 =ﬂ=0,08—j0,06
Z, 8+]6 100
1 1 8+)6

Z, 8—j6 100
1

= 0,08 + j0,06
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0. _ (345+]34,5)(0,08—j0,06) + (34,5 j34,5)(0,08 + j0,06)
AB =
0,08 — j0,06 + 0,08 + j0,06 + 0,32
. (34,5+ j34,5)j0,12
Uag =
0,48
Dong dién nhanh
+ _—Uns+Ei_ —(883-j883)+345+]345
1 = — =
Z, 8+ J6

- 8,83 8,83

— 4,78+ 1,95

1= UA_B+ E. _—(883-)8,83) -—34,5— 134,5 _ 105 {478
Z, 8—J6
Uas 8,83-)8,83

Z, 3,125

~2.83-j2,83

I3 =
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Tri s6 hiéu dung |, = \/4,782 +195% =516

|, =+/195% +4,78> =516

|, =+/2,832 +2,832 =4
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Vi du 2:
Mot cudn day cé dién trd R=10Q, dién cam L=35mH dwoc dat vao
dién ap u=59,6sinot+10,7sin3mwt-1,97sin7wt V, w=314rad/s
- Tim biéu thtrc dong dién trong mach
- Xac dinh hé sb cdng suat ciia mach
Bai giai:
- Dién ap khdng sin dwgc phan tich thanh R
cac thanh phan diéu hda bac 1,3 va 7.

- Dung phwong phap xép chong véi tirng L
thanh phan:
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Cho thanh phan diéu hoa co ban tac dong:

Téng trd véi tan s6
Zl =R+ jolL =10+ 10,99

Z, =14,9.,47°

Dong dién thanh phan co ban
* U 59,620°

lin = =" = = 4,01/ — 47°
Z, 14,9.47°

i, = 4,01sin(et — 47°)
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Cho thanh phan diéu hoa bac 3 tac dong:

Téng tré voi tan sé 3o

Z,=R+j3wL =10+ j32,97

Z, =34,57/73°

Dong dién thanh phan bac 3
° Usm 10,7 20°

|3m - = o 20,314—730
Z, 3457/73

i, =0,31sin(et — 73°)
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Cho thanh phan diéu hoa bac 7 tac dong:

Téng tré voi tan s6 7o

Z, =R+ jToL =10+ j76,93
Z, =77,6.,82°

Dong dién thanh phan bac 7
. Um  1,9120°

l7m = — 0 = _— 0,025/ -82°
Z, T77,6/82

i, =0,025sin(wt —82°)
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Dong dién cua mach

i =4,01sin(at —47°) +0,31sin(wt — 73°) — 0,31sin(wt — 73°)

I_\/Ifm 12 412 _J4,012 +0,312 +0,0257
- 2 - 2

Dién ap cua mach

=2,85

) :\/ufm +U2 + U2 :\/59,62 +10,7°+197° _
2 2

Congsuat  p=|°R=2,85%0=8038

Hé sd cong suat  COSQ = P __808 _ 0,67

U 42285
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VIIl. Bai tap chwong Il

Bai s6 3.1: Tinh dién tr& twong

dwong cua mach dién sau & R R
cac cyce. Biét R,=2Q; R,=2Q el 9 — -

R,=4Q); R,=6Q; R,=5Q.
a) A-B 4 N =

b) A-C
c) B-C
d) A-D
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.....

a) A-B: (R, ndi tiép R,) song song (R, ndi tiép R,) song song R

1 1 1 1 1 1 1
R, R,+R, R,+R, R, 4 10 5
R, =182

a) A-C: (((R, ndi tiép R,) song song R:) ndi tiép R,)) song song R,

12 1 2 RlZS:R 12—|—|§ :4+5:2,22
12 5

R =Ry +R, =222 +6=8,22

RisR; 8224

= = 2,69
R, +R; 8,22+4

RAC —
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c) B-C: ((R2ntR1) //R5) nt R3) // R4
Ry=R,+R;=4 R, = RaRs =£=2,22
R,,+R: 445
R, =R, +R, =222+4=622
_ RusRy 6,226
* R,n+R, 622+6

d) A-D: (((R3 nt R4) // R5) nt R2) // R1

R,=R,+R,=10 R, = RR34RF§ . 1%)0'55 =333
34 T N5 +

Ruys, =Ry +R, =3,33+2=5,33

RaysRs _ 5382 ) 4
Ras +R, 533+2

= 3,054

RAD —
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Bai sé 3.2:

Dung phuwong phap dong dién mach
nhanh va dong dién mach vong giai
mach dién co dang nhw hinh bén.
Biét:

E,=18V; E,=E,=5V; E,=15V; E.=3V B4

R1:1Q; RZZZQ; R6:SQ; R3:R4:R5:1Q 3 @
R E

Bai giai: - 2

- Gia thiét chiéu dong dién trong cac nhanh
trung v&i chiéu sdd, riéng nhanh 6 tor nut
phia trén — phia duwdai.

- Mach dién c6 6 nhanh va 4 nut
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Giai theo phwong phap dong dién nhanh:

Lap hé pt (vi mach chi gom dién tr& nén ta
khéng dung dang phtre):

-

sl +15,=0

R+ LR +I.R,=E, +E;

R, +I,R,-I.R,=E, +E,
sRs—1,Ry =R =E; —E, - E4
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Thay s6 vao hé pt va giai:

-

,-1,-1,=0
-l +1,+1,=0
l, =l +1,=0
,+1.+5l, =21
21, +1,-51,=20

21
20
-13

Kgua
9.32353
8.52941
1.61765
8.91176
7.70588
0.79412
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Giai theo phwong phap dong dién vong

S6 vong doc 1ap: 6-4+1=3

-Vong 1 (Ivl) quacac nhanh 1,6, 5
-Vong 2 (Iv2) qua cac nhanh 2, 4, 6
-Vong 3 (Iv3) qua cac nhanh 3,5, 4
Céc vong déu thuan chiéu kim déng ho

Lap hé pt:

1, (R, +Rs+Rg)—1,,Rg —1,;Rs =E, +E¢

— 4R +1,2(R; + R, +Rg) -1 5R, =E; +E,
—1Rs —1,R, +15(R;+R, +Rs) =E; -E, —E;

/\

\
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i

(

-

Thay s6 vao hé pt va giai:
7IV1 _5IV2 — IV3 — 21

— 1, —1,,+3l,,=-13

L =1,=932
,=1,=853
,=1,=161

4 — W2 ™ |v3 = 6,92
5 — v1_|v3 :7’71
6 — v1_|v2 20’79

=932
, =853
=161

0.338 0.235 0.1%1 9.32353
0.23> 0.294 0.176 8.52541
0.191 0.176 0.456 1.61?65.

21
20
-13
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Bai s6 3.3.
‘ —(>)—C
Giai mach dién hinh bén bang phwong E, R, R4
phap dong dién vong va phwong phap
dién ap nut. e S
| | | E, R,
Biét: E;=140V; E,=80V; E;=160V; 2 R
R,=R,=0,5Q; R,=1Q; R,=R.=R,=3Q = i
E, Rj

Bai giai:

- Gia thiét chiéu dong dién trong cac nhanh 1, 2, 3 tring v&i chiéu
sdd, cac nhanh 4, 5, 6 theo chiéu kim dong ho.
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Giai theo phwong phap dong dién vong

- Mach dién ¢6 6 nhanh va 4 nit — e ey e
S6 vong doc 1ap : 3 (vong 1 qua

nhanh 1, 2, 4; vong 2 qua nhanh 2, _@__(_—_—_,__

3, 6; vong 3 qua nhanh 4, 5, 6) E, R,
- Chiéu céac dong dién vong cung Rg
chiéu kim ddng hd - e T
E,  Rs
Lap he pt:

rlvl(Rl_I_RZ+R4)_IVZR2_IV3R4 =E,-E,
— 4Ry +1,,(R, +R; +Rg) =1 3R =E, —E;
IR, —1,R, +14(R, +R, +R,) =0

vl

.
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4.5 -1 -3 60

Thay sb vao hé pt va giai: o s %
- - 0.424 0.242 0.222 6.06061
ol =iz =31, =60 a =0l i b

{-1,+45l,-31,.,=-80 <I,=-19,4
L_BIV1_3IV2 +9IV3:O L V3:_4’4
1,=1,=61

=1,—1,=-255 R R
2 "v2 vl J E1 1 4
[ls=—1; =194 o< [
— _ — _ E R
s =—l,+1,,=-10,5 B
6
5=l =44 -O——
E;, Rj
L 6 :_IV2 + IV3 :15
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Giai theo phwong phap dién ap nut

- Bién do6i A (R,, Rs, Rg) — Y (Ryy,
RYZ’ RY3)'

- Mach dién c6 hai nut A, B (trai
qua phai)

-Vi R,=R:=R; =3Q

nén Ry;=R,,=Ry;=1Q

Téng dan cac nhanh

1 1
= 20,67 = — =
05+1 € 1+1 05

Y1 :Ys
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Dién ap nut:

U - EY, +E,Y, +E5Y, 120
BA Y, +Y,+Y,

Dong dién nhanh:

E,—-U,, 140-130

l, = = 6,67
R, +Ry, 0,59+1

| = E, —Ug, _80-130 _ o
R,+Ry, 1+1

_Eg—Ug, 160-130 _ 20

|
> R,+Ry,; 05+1
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