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Chwong 1 KHAI NIEM CO BAN

1.1 KHAI NIEM CO BAN
1.1.1. Mach Bién (circuit): mach dién gém c6: ngudn, tai va day dan dién
1.1.2. Nhanh (branch): mot doan mach gém nhirng phan tir ghép ndi tiép nhau.
1.1.3. NGt (node):  diém giao nhau cia 3 nhéanh tro 18n
1.1.4. Vong (ring): mot 16i di khép kin qua cac nhanh

Vidul:
R3 ci E R4
[ .
A 1l l
i % R2 D
ER=— L (%] RS Cz RG ‘
T 1
c

E R1 e
3 nhanh H
2 it

e 6 nhanh

3 vong 4 nit

1.1.5. Nguén (power, supply, source): cac thiét bi dién dé bién doi cac ning lugng
khéc sang dién nang

1.1.6. Tai (load): cac thiét bi dién dung dé bién doi dién nang ra cic dang ning
luong khac

1.1.7. Day dén (conductor): 1a day kim loai ding dé truyén tai tir nguon dén tai
1.1.8. Pién thé (voltage): Upa, Ug, Va, Vi, 0a, 0g, ...
1.1.9. Hiéu dién thé : Uag=Ua-Ug=Va-VE=0a- ¢z
1.1.10. Dong dién (current): dong chuyén doi co6 hudéng cia cac hat mang dién
(electron, 16 trong)
Biéu dién ham diéu hoa caa dong dién nhu sau :
i(t)=1,sin(ot+e)(A)

Trong do :
- lp: labién d9, gia tri cuc dai ciia dong dién (A)
| s i
-1l=—L la gia tri hiéu dung (A
72 gia tri hiu dung (A)
2 ] A A,
-w=2nf=?(rad/s) ; Tan s6 goc

- f (Hetz,Hz):  tan s6 (s6 chu ky T trong 1 gidy)
-T (second,s) : Chu ky tin hi¢u (thoi gian 1ap lai)
- ot+o (radiant,rad): géc pha

- ¢  (radiant,rad): pha ban dau
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Luu y Khi dau bai cho gid tri dién dp, dong dién ta phdi hiéu dé 1a gia tri hiéu
dung. Khi nao dau bai cho gia trj bién do thi phai dau bai sé néu gia tri bién do.
1.1.11. Chiéu dong dién : Ty y chon. Khi giai ra thay gia tri am thi két luan dong
dién co6 chiéu nguogc vai chiéu da chon
Vidu 2 :
R1 R3

Gia str giai ra dugc : 1, =-5A, ta két luan I, co chiéu nguoc v6i chiéu d4 chon
1.2 MO HINH MACH PIEN

1.2.1. Dién tré (Resistor: R (ohm, Q)) : Déc trung cho hién tugng ti€u tan nang
lugng bién dién nang thanh nhiét nang.
ifth R

AN —

ui
u=Rxi
1.2.2. Pién cam (Inductive L (Henry, H)): Bac trung cho hién tugng tich/phong
nang luong tr truong.
i L

—_—

A
ULt
di
u =L—
LT dt
< N LI?
Nang luong tur truong: W, = >

1.2.3. Dién dung (Capacitor C (Fara, F)) : Bac trung cho hién tugng tich/phong
nang luong dién truong.

i () e
I
Ueif)
. du
Ic(t):Cd_tC
1.
Hay uc(t)zgjlc(t)dt
CuU?

Nang luong dién truong : W, = ——
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1.2.4. Ngudn ddc lap.
1.2.4.1. Ngudn 4p, ngudn sirc dién dong doc lap : u(t), e(t)
Qui dinh chiéu Poi véi ngudn ap U : tir duong sang am

Qui dinh chiéu Poi véi ngudn sirc dién dong E: tir &m sang duong

IO 10

1.2.4.2.‘Ngu6n dong dogc lap : Dong dién cua né khong phu thudc vao dién ap
trén 2 cuc nguon.

1.3.PHAN TU 4 CUC
1.3.1. Ngudn phu thudc
1.3.1.1. Nguon dong phu thude idong .
2

O—
iy @zil b= pil
O—

1.3.1.2. Nguon dong phu thudc ap : ;-

¥
o | )

2 © ?g&il I
o i 0

1.3.1.3. Ngudn ap phu thudc ap :

0+

r
|
+
i) “ \%a’ n iy L= LA
e -? O -

1.3.1.4. Ngudn ap phu thudce dong :

o o+
iiy \%H—I i Lia=ri;
i T

1.4. PINH LUAT OHM

1.4.1. Pinh luit ohm
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Néu Ua<Ug dong dién I chay tir B sang A: | = e 0
Néu Ua=Usg (dng ép) khong c6 dong dien I: | = UA—F‘QUB 0

1.4.2.Vidu

Cho mach dién sau, tim |

L Relk
124 d) 0% é)
| |
Giai:
| = 12v -10v _2mA
1k

1.5. PINH LUAT KIRCHHOFF

Node

1.5.1. Pinh luat Kirchhoff 1: D exi=0

g la dau, co thé qui wdc ty y: vao (+), ra (-) hoic vao (-) ra (+)

i1+ i4—i2— i3: 0

Chu ¥ : Néu mach c¢o d nit thi ta dugc d-1 phuong trinh K1
1.5.2. Pinh luat Kirchhoff 2:

Ring Ring Ring

ZexE:Za‘xU =Z$><R><I

Chuy : - Néu mach ¢6 d nut, n nhanh thi ta ¢6 n-d+1 phuong tring K> ‘
- Luu y chiéu cua nguodn strc dién dong tir (-) sang (+) va chiéu nguon ap

tur (+) sang (-) ) ‘
- Dinh luat Kirchhoff 2 khong viét dugc cho vong cd nguon dong

Vidu3: Viét phuong trinh Ky, K; cho mach sau :
Il IDQ 13 5|:|Q

45V
\_) 2300 \)

K : li—1,-13=0 (
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Ka: Usoo + U0 = 4,5
101,+301,=4,5 @)
TlIO’Ilgtl,I'Z ) 60 13—30 |2:0 (3)
Vi du 4: Viét phuong trinh Ky, K, cho béi mach sau :
e B B L R4
[ : @ =
I
A Q é e Q D
R2 L c I gs Es
= € )
"\Q
b
Is
dnut: 5ptEl
& nhanh : n-d+1=6-d+1=3 pt K2
Kia: lg-1.-1, =0
KlB: |1'|4—|3: 0
K]_C: |2+|3+|5:0
K, : Ril;-E;+ R3l3-Ryl, =0

R4|4—E5+ R5|5 - R3|3 =0
R2|2 —R5|5+ E5 - E5 +R5|5 =0

HOEIC cach khac : R]_I]_ + R3|3' R2|2 = E]_
R4|4 + R5|5— R3|3 = E5
R2|2 —R5|5+ R5|5 = E5— E5

Vidub:
1, I; 12¢)
L VL
54 )U 3‘}‘)359 v\_> 24V
Kl: |4+|3—|1—|2:0
K, : 3l +61, =0

-1213 - 61, = -24
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1.6. PHEP BIEN POI TUONG PUONG

Cha 'y : Khi mach dién chi c6 1 ngudn thi diing phwong phép bién d6i twong duong
1.6.1. Phan dong

|
R L= £
B+ R
R ln Rz ]E o
2:-{
B +5,
1.6.2. Phéan ap
£
g ey
() %
R2d M Ug:EFRL?_QR‘2
1

1.6.3. Bién d6i nguon ap sang ngudn dong

R a A
—
u 6w —_— FUR I :| R
B B
1.6.4. Bién d6i nguon dong sang ngudn ap
a: A
B

||: % R ; % U=Rl

1.6.5. Bién déi Y—A va A—Y:

Eas
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- Fo xR g
R = tmtfn Ryp =Ry + Ry + 1 F
R31+RE3 +Rlﬂ 3
RGP S T B & VD S Y N R ki
R12+R23 +R31 RE
R xR
3=—23>< 21 Fos=E2+Es +REXR3
S Rzz +531+Ru ~ Rl
Vidu6: Tinhl, 1y, 1,=7
602
100 1 I
I
4,5V (+)
2002
i
R, =30//60 = 20Q2
1062 I i
AAN I= 7 = 01504
20410

45V (%)
00 oo 230 01530, 0y
| 60430  60+30

L=I-T,=00%4

Vidu 7 : Tinh dong cac nhanh, U ?

i 40 i3 240} . Bil

12 14

820
1 1

SOV C) 320 1602

-

62 1242

—
—

i 4103 3 2460

60V (+)

320 8L

bt
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i 400

s0v(+)

16£1

S

R =6//12=4Q
R, = Rnt8=120
R, =16nt8 = 240
R, =R, //R,=8Q
R, = R,Nt24 =320
R, = R.Nt32 =160
R, = R.Nt4 =200
U

_Rm =
32

I 3A

=1

L=y, 8 _1
%6412 3
l,=1,-1,=05A
U=1,x16=8V
Vidu 8 : Tinh dong cac nhanh ? Tinh U ?
o220 5 20 w20

iz

60V () 120 6£2 < n

R, = (2ntl)/ /6 = 2Q
R, =Rnt2=40Q
R,=R,//12=30
Ry = R,nt2 =5Q
_U _
Ry
— RZ _
2 R, 412

I 4A

1A
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l,=1,-1,=3A
6
l,=1,—=2A
“ 0643
U=I,x1=2V
Vidu 9 :Tinh dong dién I trong mach :
R1 b R4
6 2
a R3
6
R2 R5
R6
6 c 2 2
on
N
Bién ddi Aabc > Y
R13 R4
R12 2 2
2
R23 R5
R6
2 2 2
on
7 u=ev
6
R12 =R13=R23=§ZZQ
~ (2+2)(2+2) ~
242424242
R¢=2+2+2=6Q
1=5_1a
6
Vi dl_l 10: Tinh I, 1o, 13
R3 13
11 12 12

SACY Rl R2 \ U=6V
3 6 _
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R3 13
la 12
5A /") R1/R2 \ U=ev
3//6=2 _
5 R3 13
12
1OVC+> C+>u:6v
I3:24—10:1A
2+12
|, =1+5=6A
Il:6><6:4A
6+3
I2:6><3_2A
6+3
Vidu 11 : Tinh ug, Uy, Us="?
Iz a 1
%+ I=—Ej_jc';6:m
400 50 + Tat
_ (Msa Kitaa:5+1-T3=0
b c 400 U3 Ir=5+1=6A
=LhL=6-I=6-1=35
= uz=5=z4=20V
Eitab : Izs+L,-3=0
=L=3-1=24A
Ejtac Iz-L,-5=10
o : o L=2+5=74
= mwm=hxz2=T=z2=14V
20V C) vi ngwoc chifu ug = - 14V
(F)24v
V)
20
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Vidul2:
3
1 40
1082
15V () 6Q  Tihi; =7
301
1] 402 1042 /-'\\ )
PN A <P g 254304,
20
T =i =204
25V(F) 60 =2

1.7. CONG SUAT
1.7.1. Cong suit tiéu thu (cé ich) P (power) (Watt, W)
- P6i véi dién 1 chidu:
P=U.l =R.I? ZUFZ W)
P=P+P+..=R.I7+R,.17 +...
- Pbi véi dién xoay chiéu:

P=U.l.cose, trong do gozgo(U,T)

+Néu mach chi c6 R (thuin tré):

. 7 .
LI i
ufd =0 i
¢=0
Suyra P=U.I
+Néu mach chi c6 L (thuin ciam):
I L U
uih S
g=290"

Cho i(t)=lgsinwt (A)

u, = Ld—! =Li'=Ll,mwcosot = Lloa)sin(a)t+£j
i 2
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Go6c léch pha giira i(t) va u(t) 12 90°. Va u(t) nhanh pha hon
i(i)
Suyra P=0

+Néu mach chi c6 C (thuin dung):

TUR

Lt ﬁ

Cho u(t)=Ugsinwt (A)
du

i =C? =Cu'=CU wcoswt =CU0a)sin(a)t+%j
[

Goc léch pha giira i(t) va u(t) 1a -90° Va u(t) cham pha hon
i(i)
Suyra P=0

¥

+Néu mach c¢é R, L, C (gia sir U_ > Uc)

& UI,
w5 L c o

—_— — f—
—f//_fv'm_| T+ A

Urif ety uedh

L)

e
P=U.l.cosg
Trong do6:
¢ = arctgy L_Uc—arctg L_~c¢
U
R
cosp=—F=—
¢ Z

1.7.2. Cong suét phan khang (vo ich) Q (VAR)
Q=U.lsing=X.I> (VAR)
trong d6 X c6 thé 1a X, =L o, c6 thé 1a X =1/Cw»
1.7.3. Cong suét biéu kién (dw kién, toan phan) S (VA)

S=Uxl=,P2+Q°> (VA

CoS@ =

»|O w|o

sing =

Trang 12
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Chwong 2. MACH XAC LAP PIEU HOA

2.1. QUA TRINH PIEU HOA
Biéu dién ham diéu hoa caa dong dién nhu sau :
i(t)=1,sin(ot+¢)(A)
Trong do :
- lp: labién do, gia tri cuc dai ciia dong dién (A)

| .
-l==X: la gia tri hiéu dung (A
N gia tri hiéu dung (A)
2 ] A A,
-a)=27rf=?(rad/s). Tan so goc

- f (Hertz, Hz):tan s6 (s6 chu ky T trong 1 gidy)
- T (s) : Chu ky tin hi¢u (thoi gian lap lai)
- ot+e (rad) : goc pha
- ¢ (rad) : pha ban dau o
Vi du: cho 2 ham diéu hoa cung tan so goc w:
i(t)=1,sin(owt+¢)(A)
u(t)=U,sin(at+g¢,)(V)
Ap =@, —p,: dugc goi l1a goc Iéch pha gitra i(t) va u(t).
Néu A@>0 : i(t) nhanh sém pha hon u(t)
Néu A@<0 : i(t) nhanh tré pha hon u(t)
Néu A=0 : i(t) cung pha u(t)
Néu A= +x : i(t) va u(t) nguoc pha nhau
Néu A=+ /2 : i(t) va u(t) vudng pha nhau
2.2 BIEU DIEN BANG SO PHUC

2.2.1. Khai niém sé phirc (complex)

I (Image: 40)
A
C

»  Re (Real: thuc)
0 a

c=a+jb
Trong d6
a: phan thyc (real)
b : phan 4o (image)
=1
|c|=+va®+b? : d¢ lon.

b= arcth : argument
a

Trang 13
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2.2.2. Biéu dién s phirc

2.2.2.1. ham dai s6
c=a+jb

2.2.2.2. ham mii
c=|c|e”

2.2.2.3. ham lwgng giac (ap dung dinh ly Euler)
¢ =|c|(cos B+ jsin B)

2.2.2.4. dang goc
c=lc|£p

M@t s6 biéu dién co ban ham diéu hoa vé dang phirc

1. i(t)=1,cos(wt+p)=1=1,2¢p
2. i(t)zlmsin(a)t+q))3izlm4q)
i(t):Imcosz(qu)):Im[£+—c032(a)t+¢)j
3. 2 2
-1
l==+-2/2
TTT
i(t)zumsinZ(aﬁw):|m[l_wj
a, 2 2
3I=£—I—mAZ
2 2

HUONG DAN SU DUNG MAY TINH FX-570MS VOI SO PHUC
Budc 1: Chuyén sang ché do s6 phic: ON — MODE — 2
Buéc2:  Nhap s lidu

Vidul: Chuyén 3+4j sang dang goc:

3 + 4 ENG shift + = (dung lai quan sat két qua modul 5) shift = (dung
lai quan sat két qua goc 53.13)

Két qua 553.13
Vi du 2: chuyén 2-2j sang dang goc :

2 -2 ENG shift + = (dimg lai quan sat két qua modul 2.828) shift =
(dung lai quan sat két qua goc -45)

Két qua 2.828 £-45
Vi du 3: Chuyén nguoc lai vidu 1

5 shift (-) 53.13 = (dung lai quan sat két qua sb thuc 3) shift = (dung lai
quan sat két qua so ao 3.99)

Trang 14
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Két qua 3+3.99i
Vi du 4: Chuyén nguoc lai vi du 1

2.828 shift (-) - 45 = (dimg lai quan sat két qua s6 thuc 1.99) shift =
(dung lai quan sat két qua so ao -1.99)

Két qua 1.99-1.99i (=2-2i)

Vidu5: Biéu dién s6 phirc sau sang 3 dang con lai: ¢ = 1+

Giai
lc|=v12+12 =2
B =arctg % = 45°
Suy ra: c=+2xel®
¢ =+/2(cos45+ jsin45)
c= V2245
Vidu6: Bicu dién so phtrc sau sang 3 dang con lai: ¢ = 1-j
Giai
| =1 +(-1)" =2
-1
3 = arctg % =—45°
Suy ra: c=~/2xe!™)
¢ =+/2[ cos(~45)+ jsin(-45) ]
c=v2/-45
Vidu7: Bicu dién so phtrc sau sang 3 dang con lai: ¢ =1
Giai
Taco: c=1+0j
lc|=v1?+0% =1
B =arctg % =0°
Suy ra: c=1xel’ =1
c=1(cos0+ jsin0)
C =7140~=1 )
Vi du 8: Bicu dién so phtrc sau sang 3 dang con lai: ¢ =
Giai

Taco: ¢c=j=0+1j

|c|=v0?+1* =1

B =arctg % =90°

Suy ra: c=1xel®
¢ =1(cos90+ jsin90)
c =7149(~) )
Vidu9: Bicu dién so phtrc sau sang 3 dang con lai: ¢ = -j

Trang 15
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Giai
Taco: ¢c=-j=0-1j

lc|=4/0% +(-1)" =1

B =arctg %1 =-90’

Suy ra: c=1xel0
¢ =1[ cos(-90)+ jsin(-90)
c=1/-90
Vi du 10:
i =5sin(2t+30°) (A)
S 1 =583 _5 300

| =5 (cos 30° + jsin30°) = 4,33 + 2,5j
Poi nguoc lai :

C= 44,33 +25%=5

_ 25 _ 4n0
y = arctgﬁ— 30
i =5sin (2t +30°)
Vidull:
u=10+/2 cos (2t—60°)

— U =1O[cos(—600)+ jsin(—GOo)} =5-8,66]

2.2.3. C4c phép toan so phirc

Vidul2:
Cho ¢;=2-3j
C2:3+2j
tim c=c¢+cy
C=C:-Co
C = C1XCy
Cc=c¢/c,
giai:

¢ = (2-3j) + (3+2j) = 5]

c = (2-3j) - (3+2)) = -1-5j

¢ = (2-3)) (3+2)) = 6+4j-9j+6 = 12-5j
_2-3) (2—3j)(3—2j) 13

T 3+2) (3+2j)(3-2j) 13

Lwu y: nhan, chia s6 phirc véi dang géc:
ale_a . g
b/B b
(aza)x(bzpB)=axbzZa+p

Trang 16
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Vidul3:
5-10j 1118/-63°
3+4]j 5,530
(2+6]).18 £21° = 6,3./71°.18./21° =1134,/71° — 21° =113,4/50°
(10+5j).20/30° 1118,63°.20/30°  2236./93° 223,6,93°
10+5j+20,30° 10+5j+17,3+10j 27,3+15] 3115.,28°

=2,2/-116°

= 7/65° =7e1%°

2.3 QUAN HE U,l TREN R-L-C TRO KHANG VA DAN NAP :
1. QuanHEé U, ITrénR :

i R
Ur
i =1, sinwt v, =0
ug = R..i =R .1, sinwt
U, =R .1, - ug = U,sinwt w, =0

Trong mach thudn tré thi dong va ap cing pha
Bicu dién bang so phuc :
I=1,e"=I,
Ur =U, =RI, =R
2
PoRI2="o
2

2. QuanHé U, I Trén L :

Uz
i =1, sinwt v, =0
U= L% = L.l o cos(wt)= L.l osin(wt+90°)
t
dat :Ulo = LW|0
XL =Lw
— U, = Uo sin(wt +90°), w, =0

Trong mach thuan cam thi 4p nhanh pha hon dong 1 goc %

biéu dién bang sb phuc :

U= jlwl = jX,.1 R =0

Trong mach thuan cam khong c6 hién tuong tiéu tan nang luong ma chi

c6 hién tugng tich phong nang lugng tir truong. Pic trung bai cong suit
phan khang

Trang 17
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12X
Qu= Xl = °2L

(VAR)

| c1
3. QuanHE U, ITrénC : lui

Uc
i = I, sinwt w; =0

I, .
u, =Ej'idt=1—°3|n(mn—90°)
c Cw

I
Uco :_Oﬁi: Xc
cw cw
U, =U, sin(wt-90°) v, =-90°

Trong mach thuén dung thi 4p ch4m pha hon dong 1 géc 90°
Bicu dién bang so phuc :

=1,

o =l . 0 '

Uc=U_e ™ N =—jX, | =_L
cw jew

QC=—XC.I2

4. Tré Khang :
(o] N (I)

Tro khang Z lati sb giita U va

Z:UT i ) F\rl'_'\r'\r'\ II:I
' Ur uL Uc
I = I, sinwt w; =0
U=ugr +U_+ U
ljleR-i-UL-i-Uc
0 ¢} i ¢} i o} ¢} i
U=RI+jX I-jX 1=1[R+j(X =X,)]
détX:XL'XC
U=1(R+jX)
UT_R+jX =Z

VayZ =R+ jX = 3Zp
Z =+/R*+ X? : tr& khéng

X
=Y, VY, :arCth

ky hiéu :
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2.5 GIAI MACH XOAY CHIEU BANG SO PHUC :

Buwéc 1:chuyén sang so do phic: ]
i(t) I

- R . R
u(t) ) lj
iL(t) L I Lo
=~ ) =~
u(t) U.L
1
¢ | iCo
[ > =i
Uc(t) UC

U(1=Uo sin(at+e)(V) > U=U,Zo(V)

Budéc 2: Giai mach binh thuong véi sb phirc
Bude 3: Chuyén so phirc vé mién thoi gian

VD4 :
i 10 iz
1 1' Tinh i, 1, 1 dg oy, iy Pyousn
; )
P v tFERE O

30

Scosdt C‘D = lF

9

1H

Giai :
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B1 : chuyén sang phic :

+
SLDDCD J + D Eﬂh =—-3j
g

B2: tinh toan trén so dd phirc :
Céch 1: dng K1, K2 :

K1:31=0
K2:YU=YE

YU, +U+U)=YE
cach 2 : phuong phép bién d6i tuong duong :

Cach 1:

KL:l-1,—1,=0
K2 : 1+(3+3j) 1, =5.0° Gidi ra tim duoc 1, 14,1,
_3j1,-(3+3j) 1120

Céch 2 : bién d6i twong duong :

21:3+3j
z,= B+3DE8D 545
3+3)-3]
Z,=3-3j+1=4-3j=5/-37°
o 0
| =20 =1/37°(A)
5,-37°

B3 : bién ddi sang gia tri tirc thoi :

i =1cos(3t+37°)
R ) VI
3+3)-3]
i, =1cos(3t —53°)
1o =137 31 _ 5800
3+3]-3]j

i, =+/2 cos(3t +82°)
0

0
Ur =1.1=1237°1=1,37°
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Ug, =1cos(3t+37°)

0 0
UL =3j.11 =3,90°1,-53° =3,37°
u, =3cos(3t+37°)

0

Uc=-3j.l,=3/-90°~/2,82° =32/ -8°
u, =32 cos(3t—8°)
=U.l cosg =5.1.c0s(-37°) = 2w

2
Py = Fem.|2=4'21 =2w

Pnguén

— Tong cong suat phat tai ngudn bang tong cong suat thu
Q = U.lsingp =5.1.5in(-37°) = -15(V — A)
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Chwong 3. CAC PHUONG PHAP PHAN TiCH MACH PIEN
3.1. PHUONG PHAP PIEN THE NUT :

Khi bat dau giai mach ta s€ chon 1 nut trong mach va goi la nat goc c6 dién thé
bang khong (co thé chon tuy ¥, nhu thudng chon nit ¢6 nhiéu nhanh néi téi nhat 1am
nat goc).

NOi dung phwong phap :
- Chon c4c nit, dién thé céc nut
- Vlet phuong trinh thé nut : dién thé tai mot nut nhéan voi tong cac nghich dao R
ndi t6i nit, trir cho dién thé nut kia ( ndi gitra hai nut ) nhan tong cac nghich dao
R giita hai nat = ngudn dong di vao mang dau duong , di ra mang dau am
- Giai hé phuong trinh tim dién thé nut
- Tim dong cac nhanh theo dinh luat ohm

Vidul:

4 @D C‘D I

- Chon mot niit trong mach 1am ndt goc ( thudng nut cé nhiéu nhanh t6i )
NGt gbc Uy =0
Dién théniita: U,
Dién thé ntitb : Up
Pién thé ciia mot nut 1a dién ap ctia ntit d6 so v6i nut gde

Uao Ua UO Ua

Upo = Up = U, = Uy

Uap=U— Uy
U,p 1a dién ap gitra hainatava b )
Khi mach c¢6 d nut thi ta co d-1 phuong trinh thé nat
Kla:Ji=11+13

=Ye,Us Uo U0,
Rl R3 Rl R3

Phuong trinh thé nit tai a :

1 1 U
U, (o) -2 =, o
Rl R3 R3
Kilb:
. . U
—j, ==l +1, ma |2=R—*2’
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Ua_Ub Ub_Ua

|, =—2 b _5_

R, R,

U
3_\]zzub(i"‘i)_ : (2)
R, Ry™ Ry

Gidi (1) va (2) tim duge Uy, Uy = 1, I, 13

Vidu 2 : Giai mach sau dung phwong phap thé nit :

Pl
+
401510 SA
- %,

<3 Mea  Usg4Q

3A (1) U220

11 1
U.,=+-)-U,(~)=5+6
G

[u

4

11 1 =
U,(>+>)-U,(5)=-3-5
b(4 2) a(4)

o
[}

cC C C
I
c Cc C

Giai h¢ tim duoc U, U,
Vi du 3 : Giai mach sau diung phwong phap thé mit :

I 20

5@% 12 40

1020 00 = -2
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I T
Us
12 40
2200 sq (V) 2230
on T A
i
‘a-..\_\_\_\_\_\—'_'_'_'_,_,_-'
0 0
0 U NI Sy NN
ol =2_—a 5 9+12) 2 2
° 0 1, 01
Up(C+——)-Ua==2/-30°
2 4-2] 2

Vidu4 : Tinh P, =?
E"" L 20 Uy

I

Iz

EAGD o £l T % 400

Giai :

3
(2)=>U,= ZUb

R 9 U
Thayvao (1) & ~U, - —2-2
yvao (1) 16 ° 2
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U, =32(V)

U, =24(V)

U, 24
|, =—2=""-6(A
2= "2 (A)

|, =6-2=4(A)
Py = 4% x2 = 32(w)

Vi du 5 :Ap dung phwong phap thé nut giai tim Ua,Ub ?

pr L Us m —T——
I
20AT) 6
b
U (1 1.1 a__20 ¢
6 4 2 6
U, =3v
=>U, =8 =u=-U, =8V
Chuy: 3V la ngudn Iy twong, khong c6 dién tr¢ trong cua ngudn. Khi ap dung

phuong phép thé nut thi nit géc chon & cuc am cila ngudn 1y tudng.

3.2. PHUONG PHAP DONG MAC LUOI

Theo phuong phap niy, mdi mét ludi ta gan cho né mot bién (dong dién khép
mach trong mit ludi d6) goi 12 dong mat ludi.
Chiéu ctia dong dién mat ludi c6 thé cho tuy y, nhung thudng ta chon ching cling
chiéu véi nhau (cling chiéu kim dong hd hoic nguoc lai)
Noi dung phwong phap :

I Ri I, Rz

& Ol Do

Ia I

Buéce 1 : an s6 12 nhitng dong dién mac ludi tic 14 nhig dong dién tuéng tuong
coi nhu chay khép kin theo céac 161 di cua vong doc 1ap : néu mach c6 d nat , n
nhanh thi (n-d + 1) vong doc lap => s6 dong mat ludi twong tng va gia thiét
chiéu.

l, va l, 1a dong mac ludi
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Buwéc 2 : viét dinh luat k2 cho dong mac ludi : mot vé 1a tong dai sé cac suat dién

dong co trong Vong d6. Vé kia 1a tong dai sO cac dién ap roi trén mdi nhanh cua 16i
di vong gay boi tat ca cac dong dién mac ludi chay qua.

El = Ia(R1+R3)_R3Ib
_Ez :Ib(RZ +R3)_R3|a

Buwéc 3 : Giai hé phuong trinh tim dong mac luéi.
Buwérc 4 : Tim dong dién nhanh bang tong dai so cac dong mac ludi chay qua.

Vi du 6: Ap dung phwong phap dong mat lwéi tim la, Ib, Ic ?

Ri E1 R
P
o
| >
Ri ff_—il J RS Es
i+ Sl
e D
N Y
)
Es
2

E,+E,=1,(R,+R, +R;)-I,R, - IR,

C

{ Ey;=1,(R,+R, +R;)-R,l, —R,l

C

L E,+E, =1_(R +R, +R;)-R/I, -R,1,
;o 6l

Io
194 @\) J '\)
80 s 28 L e
I

Ib

Vidu7
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Cachl: 80 ;60 180
152v (%) (F132v
i=(8+6+16)=152-32
:>i:%:2:4(A)
30 3
Cach 2:
I, =19A
.= 2A
i(6+8+16)-19.8+2.16=0
:>i=@:4A
30
Vidu8:Tim Iy Iy, I 3!5}\
)
0 LD g
] :
38(3) (Dsa Q 3
u:,_— Iz
a:'zA
l. =5A
3B=1,(4+1+3)-1,(4+1)+ 1. (1L +3)
38=1,.8+10 +20 :Ib:gzl(A)

I=1l,+1.=1+5=6(A)
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3.4. PHUONG PHAP XEP CHONG
'Nguyén ly : Trong mach gdm nhiéu ngudn, dong dién qua mot nhanh bang tong

dai s6 céac dong dién qua nhanh d6 do tac dung riéng ré cia timg ngudn, cic ngudn
khac xem nhu bang 0.

-y - I
E1 Ez

R
E1+ E2 =1.R

Cho tirng ngudn tac dong :

E, tdc dong : E,=0

I
# %R EIZII-E_
|

E, tdcdong : E; =

I

Ei+E,=R.(l1+1)

Vi du 9 : dung phuwong phap xép chong tim dong dién I ?

)7

400 102

38v() Msa 30

Ngudn 38 V tac dong ( cac ngudn con lai cho bang 0)
401 1£2

I
ESQ :Ilz%A
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Ngudn 5A tac dong :
402 102
I
=1, = 20 A
Dsa 30 8
Nguon 2A tac dong :
300
I3
40 162
2401
3.4. PINH LY THE’VENIN - NORTON
Vidu 10 : Tinh dong dién I dung dinh ly Thevenin ?
602 a 1 1 b
12v (3 30 14 n ®2a

3.4.1. Dinh ly thevenin : ndi dung dinh ly :
Buwérc 1 : tdch bo nhanh can tinh dong ap ra khoi mach

602 3 | Uab. b

12v () 30 14 . D24

Tinhi =7

Buwéce 2 : Tinh Uab = Uhg = Uth.
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Uab:Ua_Ub
U, =2x2 =4V
Ua(EJrl)zlJrE
6 3 6
=U, =6V
vay: U, =2V
Buéc 3 : triét tiéu tat ca cac ngudn doc lap tinh Rtd nhin tir cira ab :
¥
Bl . Rtd 4
B
30 20
R, =223 1o 40
6+6

Buéc 4 : thanh lap so do tuong dwong thevenin

Ritd a
Uab (D) 10
b
Buwéc 5 :gan nhanh can tinh vao mach tuong duong thevenin, tinh dong ap :
2
| =—2_ =0,4(A
4+1 (A

3.4.2. Dinh Ly Norton:

Buwéc 1 : Tach b nhanh can tinh dong nhanh ra khoi mach :

Buwéc 2 : tinh | ngan mach : a tring véi b. ding K1

Ub(£+£+£)=2+1+2
6 3 20 6
=U, =5(v)
5
Iy =§=2,5(A)

lngin = 25— 2 = 0,5(A)
Budre 3 : giong budce 3 o trén
Ry =40Q
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Buéc 4 : thanh lap so d6 twong duong Norton :
a

'@ Ritd %10

b
Budrce 5 : giong bude 5 ¢ trén

0,5x4

| =222 _0.4(A)
4+1 o )
Chuy : Pinh ly Thevenin va Nortorn cé thé bien doi tuong dugc
@
k Tinh Ig khi R=6Q
inh I khi R=
248 S 30 R=60  Tinh R dé Py, =?
Giai :
a5

@ a
A 60 300

b

o
AL @ Ia a
IEVG_F) 300
b
9la=12+6= la=2A
Uy =Uy, =2x3=6V
Al
a
300 th _ 6x3 —20
6+3

L
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200

Uab(@) . =g = ()
b
26 4
ev(D) R=60
b

3.5.PINH LY CHUYEN VI NGUON
Pinh ly chuyén vi ngudn ap

Dong dién trong cac nhanh khong thay d6i khi ta mac néi tiép thém cac nguon ap bang
nhau vao cac nhanh cia 1 nut.
Vi du
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Pinh ly chuyén vi ngudn dong

Dién ap trén cac nhanh khong thay doi khi ta mac song song thém cac nguon dong
bang nhau vao cac nhanh cua 1 vong

Vi du:
J
(2
| N
CDJ UZ3 PN (DJ J J UZ3
-
_
z2 22
71
J
()
N\

INO3
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Chuong 4. MACH DIEN 3 PHA
4.1. KHAI NIEM CHUNG
4.1.1. May phit dién 3 pha va vin dé truyén tai dién ning di xa

Ay FPha &

B (i O TR
R\ Pha B
‘_:::_:; & a
B, Pha C
Phutdi

Déy trung tinh

A LSS S LSS Fr Iy
I E, Idat it [ Fa

Hinh 4.1.1.1. So d6 nguyén ly nha méay phét dién va van d& truyén tai dién nang di xa

Pha &
Fha B
I Pha C
1
iy
Phutii  §
Déy trung tinh
by
S AAL LI AP LAl AL Pr Al P Pl Pl P PPl Al Prrr A7 rr s

U Ea Mt dat

Hinh 4.1.1.2. So @ minh hoa tai nan dién xay ra khi chan nguoi cham dét

Stator. Ay Aa Fha &

Rotor \'N_J'\
L

NS
Y ) F Pha B
G«}\“‘:::ﬂ/’\?/_ ________________
] B2 I I Tha C
_______________ — a—
Phutdi &

Day trung tinh

vy .’,’xf///z//.’,,’xz,f//z.’z,’//,’R
U Es Idat dat

ALyl

ETETJ/ 1} E.

Hinh 4.1.1.3. So d minh hoa an toan dién khi chan nguoi cach dién véi dit
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Mach dién ba pha bao gom ngudn dién ba pha, duong day truyén tai va cac phu
tai ba pha. Dé tao ra nguon dién ba pha, ta ding may phat dién dong bo ba pha

Mdi mot pha trong mach 3 pha duoc ky hiéu 1a A, B, C hay a, b, c. Dién ap
tuong Gmg trén mdi pha 1éch nhau mot goc 120°, duogc viét dudi dang diéu hoa va dang
s6 phirc nhu sau :

e, =E,sin(wt+¢) — éa =Ee

e, = E, Sin(a).tJrgo—%rj

. i _4l . _'4l .
eCZEOSin(a).t—i-(o—Af?ﬂ-j — E :Eoel(‘/’ 3J=E e I3 :Ea[_l_-ﬁj

Nguon dién gém ba strc dién dong sin cing bién do, cling tan sd, léch nhau vé
pha 2m/3 goi 12 ngudn ba pha d6i xtmg.

4.2. CACH PAU NOI DAY

UI'I'I
[l
m
o
CD;_
|
w‘ﬁ"’
|
m
A
w|¥
|
m.
Qo
|
| =
J’_
&
~

4.2.1. Ngudn déau sao: C6 2 cach dau sao: 3 dayva 4 day
— N A — N .
€a €a
B B
N — N .
€p €p
c C
BV N — Y .
ec eC
N
(a) ndi sao 3 dau (b) ndi sao 4 dau

Hinh Ngudn dau hinh sao
Uas, Usc, Uca @ dién ap day va dién ap giita 2 pha bat ky (Ug)
Uan, Usn, Ucn : dién ap pha (Up) 1a dién 4p giira 1 pha bat ky véi diém trung

tinh hay day trung tinh.
A\ U
;

UBC

UCA
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Theo gian dd vecto
Néu chon ¢ = 0 cho pha A, ta cé :
Uan = Upm sin ot
Uen = Upm sin (ot =120°)
Vay : Uag =Uan-Ung= Upn [sin ot - sin (wt — 120°)]
= 2U,, cos (ot — 60°) sin 60°

Uas = v/3 Upmsin (ot —30°) *)
(*) Chimg 6 :+/3 Upn = Ugn
Hay : U, =v3xU,
4.2.2. Ngudn diu tam giac

Tinh chat dac biét ciia hé théng 3¢ d6i ximg 1a tong ciia 3 dong hay ap d6i
xing, dich pha nhau mot goc 120°, tai mdi thoi diém bat ky déu bang khong :

e A
Uca
U as
Y Y\ e« B
Usc
« C

Hinh ngudn dau tam giac

Vi vay, c6 thé dua ra kha nang nbi dau cudi ciia cudn day nay véi dau vao cudn
day kia nhu hinh vé trén, dé tao thanh dau tam giac.

Pién 4p pha  Unag, Ugc, Uca 12 gidng nhu dién ap giita 2 pha bat ky, nén :

Trang 36



Simpo PDEW%%W%ﬂf":@ﬁrBBf‘stered Version - http:/ﬁi@\ﬂ/\?%%‘ﬂipﬂb%f?&% Nhw Quén

4.2.3. Tai d6i xirng dau tam giac

I A A .
| ne
ZCA i(:A ZAB
IB C 1 B
LI
. VAP
lc
Ia, Ts, lc: dong dién day.
I.AB, I.BC, I.CA: dong dién pha
K1A: iAZI.AB—I.CA

Tai d6i xtmg nén :

lca=1ase™®
— Ji
2 72

Hay: iAZIAB(l—ejlzo)ZiAB[g \/gj

I.A = I.AB J\/g[_;_ ij = I.AB \/§X6j90e—j120 = I.AB \/§X€_j30

— 1y =3x1,

4.2 4. Tai d6i xirng ddu sao

ls ls
I A 5 la A 3
Za Zg
0 0
| J
I.C C I.C C
(a) Tai ddu Y 3 day (b) Taiddu Y 4 day
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Truong hop ndy ta thiy ngay:
I, =1,

4.2.5. Db thi vector ngudn dau sao tii diu tam giac

A
A lca &
Zea Zng
N
c \UB
| I
Zgc I sc
C B N
J

Kirchoff tai A,B,C: I.A = I.AB_ I.CA
I.B = ch— I.AB

L] L] L]
lc =lca—lac

Ngudn dbi ximg Iéch pha 120° & mdi pha nén:U m +U ey +U ov =0.VA

Uas =Uan—Usn
LJBC ZOBN—UCN
Uca=Ucn—-Uan

Ta xay dung dugc gian do vecto nhu hinh vé.

Trang 38



Simpo PDEWF&%W%ﬂF@ﬁrBB%tered Version - http:/ﬂi@\ﬂ/\?%%‘ﬂipﬂb%f?&% Nhw Quén

lsc

B Uan
Ic A ) o
lca
) Ia
| Uas I'
Uca P !
| ae L7 !
() lca
UCN .
Y Usc Ugn
I sc
I ag % l'.
ls
Ngudn dau sao :
Uag, Ugc, Uca: dlén ép dﬁy
Uan, Usn, Uen: dlén ép pha
U, =v3U,
Tai dau tam giac

la, Is, lc: d(‘Jngdiéndﬁy.
lag, lec, lca: dong dién pha
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4.3. CONG SUAT TAC DUNG CUA HE THONG 3 PHA
Xét hé thong 3¢, 4 day ngudn va tai dau Y

A Ia Za
I Zy

N A —— 30
lc Z;

Xét pha A :
Uan (t) = Ug sin et
ia(®) =losin (ot - @)
¢ : goc Iénh pha gitra ua(t) va ia(t)
Cong suat tirc thoi
Pa () =Uan (1) X ia (t) = Ug o [sin wt . sin (ot - ¢)]
pa(t) = %2 Uqlj[cos @ - cos 2wt - )]

Cong suat tac dung 1a cdng suat trung binh cia pa(t) trong 1 chu ky T:
1 T
P, =?£ p,(t)dt

Thanh phan khong theo thoi gian: Y. Ug.lo. coS@

Ngudn va tai dbi ximg nén cong suat & ca 3 pha:

P=3Pa= g Up.lp.COSQ

Vi U, = /2 xU
lo = /2 xI
Vay p=3U,l,cose *)

Déusao:Up: Ud/\/g,lp:Id

Déu tam gidc : Uy = Uy, I, = lg/ +/3. Nén (*) duoc viét theo ca 2 cach dau :
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V3

P=—U,l, cose
3 ¢
Tom lai:

Cong suit tac dung P.
P=PF,, =P, +Pg +P;
P,=U,l,cosp,
P, :RAxli

Mach 3 pha déi xitng :

Py=Ps =P =P, =U;l; cose
P=3P,=3U,l,cose
P =+/3U,1, cosp=3R,I?

@, 90c léch pha gitra dong va ap pha

Cong suat phan khang
Q=Q,+Qs+Q
Qn=U,l,sing,
Qn= XA’I/Zx
Mach 3 pha doi xing :
Q=03 =Qc =Q =U;l;sing
Q=3Q, =3U,l,sinp =+/3U,1,sinp =3X,1? = Ptge

Cong suat biéu kién

S =P2+Q? =43U,1,
P

COSQp =—
=3

4.4. PHUONG PHAP GIAI MACH 3 PHA POI XUNG
Phai tinh dong ap ca 3 pha nhung do tinh do6i xtng ta chi can tinh dong ap trén
mot pha roi suy ra hai pha con lai.
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Vidul:

A, =346 A

Tai mac d6i ximg , R=11Q
Tinh chi sb A, = ? volké =?
b U =2,P

FRT
&
E

o] dnguon

A

B

c:-‘
|

¥

Giai :
Mac tam giéc :
I, =31,
U, =U,
=1, _346
V3
A, =20A
V =1, xR =20x11=220V
Uy =Up =U 00 =220V

P=3xRx1%=3x11x20% =13, 2Kw

=20A

Vidu2:

Nguén d6i xtmg Ud = 30 V. cung cap cho tai hinh sao ddi ximg c6 P = 1200 Kw.

cosp =0,8. Tinh dong day va tro khang pha cua tai.

Giai : ’ ’ ’ )

Ghi nho: Doi véi hé thong 3 pha doi xung (dau sao, hay tam giac): ta luon co:
P=3U,, cos<p=\/§udld cos¢g

P 120010°

~J3U,cosp  /3x300x0,8 "

I, =1, = 2886,75(A)

P=312xR, = R,

Iy

Trang 42
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BAI TAP CHUONG 1
Bail:
Cho mach fiien nho hinh 1.4. Biet 11 =1A, xac ficnh dong fiien trong cac
nhanh va cong suat cung cap boi nguon dong 2A.

N\
\_/
2 6
14 15
4 1 6
11 13 12
T 48y + s0v ) 10v
—_ - +
Hinh 1.4
Giai
-
\_/
14 2 15 6
A B C
4 1 6
Vi V2
11 13 12
@ 48V @ 40V Q 10V
— - +
K1A: l,+2-1,=0
=>1,=1,+2=1+2=3A
K2V1: 41,+21, -11, =-40+48
= 1,=41,+21,-8=4+6-8=2A
K1B: l,+1,-1,=0
=, =1,+1,=3+2=5A
K2V2: 11, +61,+61,=10+40=50
=61, =50—1,-6l,=50-2-30=18
—1,=18/6=3A
Cach khac:
K1C: l,-2-1,=0

=1,=1,-2=5-2=3A

Trang 1
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Bai 2:

Trong mach fiien hinh 1.5. Xac fionh E fie nguon ap 16V cung cap cong

suat 32W.

Giai

K1A:

K2V1:

K1B:

K2V2:

K1C:

K2V3:

4A

)

D, i, O

m
-0
(o]
w

4A

O
D
@

C B
14 15 16
E
GO
P,
16V 16
l,—1,+4=0

=Il,=1,+4=2+4=06A
-2, -1,-1,=-16
=1, =-21,-1,+16=-4-6+16=6A

L +1,+1,=0
=1 ,=1-1,=2-6=-4A, dong I c6 chiéu nguoc lai v&i chiéu da chon
l,-31,-91,=0
< ls=3 _6+12_ ),
9 9

LL+1,-1.-1,=0
=lL=-L+I,+1,=-6+6+2=2A
3, +91, =E

= E=6+18=24V

Trang 2
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Bai 3 : Cho mach dién nhu hinh vé

Giai

(D

Bién d6i twong duong:

D

D

| 12 12 14 4
13
11 4
8
16
3 6
Hay tinh cac dong dién I, Iy, Iy, 13, 1, ?
| 2 12 12 14
13
11 4
16 8nt4=12
% 3//6=2
2 12 12 14
13
11
16 ant2=6 8nt4=12
2 2 12
11
+ 16 6//12=4

D

Trang 3
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| 2 12

4nt12=16

30V N+

C-|> 16//16=8
0V N=

30
| —2—+8—3(A)
Phén dong:

16 _, 16
YT 16+16  16+16
l,=1-1,=3-1.5=15(A)
Phén dong:
12 12

12+6 18 =1A)
l,=1,-1,=15-1=0.5(A)

Bai 4 : Cho mach dién nhu hinh vé :

=15(A)

=1

I a I d

+
4072 %Ul C.-T\ S +
b i c 402513
L + - (Mea
380 28251,
S

a/ Tinh dong dién I, 1, 13 ?
b/ Tinh Uy, Uy, U ?

Trang 4



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com
Bai 5 : Cho mang dién nhu hinh V§.

I, 202 I 20 L 20
IE
+
T 120 6L U
60V () 10)
a/ Tinh dOng I, I, 13, 1472
b/ Tinh U ?
Bai 6 : Cho mang dién nhu hinh V&.
RS I, a0 802
I L
20 ¥
60V () 320 . U160
5Q£ g 1202
i i
a/ Tinh dOng LI 0o, 03, 1472
b/ Tinh U ?
Bai 7 : cho mach dién nhu hinh vé :
I 2Q 18Q2 21Q
100V 120 80 60 60

Tinh dong dién I ?

Trang 5
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Bai 8 :Dung phep bien fioi tddng fidong, tim i16 mach hinh 1.16.

3202

Bai 9: cho mach dién nhu hinh vé

Xac fionh Ixtren mach hinh 1.3a va hinh 1.3b.

A
N
OF 2
iA o it
\
Hinh 1.3a

Bai 10 : Cho mach fiien hinh 1.12. Xac fiotnh R fie cho | = 5A.

R 100

Hinh 1,12

Bai 11 : Xac fionh u va i1 tren mach hinh 1.13.

+u 40
AN —— NN
40
+
3, 3V (—)
Vi, oV
Hinh 1,13

Trang 6
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Bai 12 : Tim ap u tren mach fiien hinh 1.14.

20
 VAVAY
+
40 ‘ u,
— Soun v Sen
3 -
High 14

Bai 13 :Xac fidnh uo® mach hinh 1.15.

@ o
N 1,11 2_"_ *12
3o Yol @
] 2 u,S10 4A
@ Hinh ;.I:F

Bai 14 :
Dung phep bien fioi t6éng fi6dng tim dong cac nhanh & mach fiien hinh 1.17

Hinh 1.17
Bai 15:
Xac fonh uiva cong suat tieu tan tren fiien tré 8Q 6 mach fiien hinh 1.8.
60 40
AN T—AAA
3ul -ul +
® W&
=/ 20V SV N
80
'A%
Hinh 1.8

Trang 7
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Bai 16:
Tim he so khuech fiai k =% 0 mach fiien hinh 1.9.
1y

Q -

i, .
AAA <>
1002 1000i
+
D | € m
E

4i

@
Hinh 1.9

Bai 17:
Tinh i va uo® mach fien hinh 1.10 theo E vaa.

ot

+
2 .
%5:& H]LrléLf

Hinh 1,10
Bai 18 :Tim uo6 mach Aien hinh 1.19.

& &

(De
Ug ¥ 120
40 L. ATx

BA - 120 <40
Hinh [, 19

Bai 19 : Cho mach dién nhu hinh Ve.

50 3Q |

6Q 2Q

10V ()

B

Y

Trang 8
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a/ TIMmRy, 1 ?
b/ Tinh I, I, Ugp ?

BAI TAP CHUONG2 ,
Bai 20 : Mot mach dién mac noi tiép va mac song song dugc minh hoa nhu hinh sau

8jQ I'z 10Q2
—fVW\_»_/\A/\/_
1 30 2j0
to Ll 2008 AN 3=
LI - ' 6j0
V, =10./0° K, 70l

a/ Tinh dong i1, 12, I,?
b/ Tinh dién &p U ?

Giai
=V 1040 508, 337(A)=231-154j(A)
3+2] 36337
=i — 970 575, 3379701
(9-6j)+(10+8j) 19+2j
I, =2.78,-337308247337 1 57/ _7341(0)=0.45-15(A)
19.1/6.01

ot 1081 575, 33712843886, e 1 0aem)
(9-6])+(10+8]) 19.1/6

Céch khac:
I, =1,~1,=(2.31-1.54)~ (0.45-15 ) =1.86-0.04 j =1.68./1.36(A)

0 =12 =1,[(10+8])/1(9-6])nt (3+2])]
(10+8j)(9-6j) (3421
(10+8j)+(9-6j) S 21):'

U =278/-33.7

138+12] +(3+2j)}
| 19+2]
[138+12j+53+44]j
i 19+2]
199./16.34

U =278/-337=252°% _ 5896/ 23.37(V)
19.1/6.01

U =2.78/-33.7

U =2.78/-33.7

}: 2.784—33.7{M}

19+2]

Trang 9
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Bai 21 : Cho mach dién sau : véi u(t) =10sint
I 4jQ 4jQ 4Q
YN Y

S 0
U =10£0 * 120

a/ Timdong i(t)?

b/ Tim dién ap u (t)?

¢/ Tinh cbng suét P toan mach?

Giai

z ={[12//(4j+4—4j)]nt(4j)}=(12//4)+4j =3+4j(Q)

U 1020 1020
'7Z 3+4] 5.5313
i(t) = 2sin(t-53.13)( A)

12 12

I =i : _—2/-5313-2-15/-53.13(A)
12+(4j+4-4)) 16

=2/-53.13(A)

1, (-4j)=15/-5313x4/-90 =6/ ~143.13(V)
t)=6sin(t-143.13)(V)
10%2

U,
U (t)
Ul

P= 7%03(53.13) =

(0.6)=3(W)

Bai 22 : Cho mach dién nhu hinh vé :

L 12¢y
I; Iz

sa(hy 34 60 (Fh2av

Tinh Iy, I, 137?

Trang 10



Bai 23 : Cho mach dién nhu hinh vé :

248
Fe

t

A —_—

38vi(t)

(sa 302

a/ Tim dong dién | ?
b/ Tinh cong suat B, ?
Bai 24 : Cho mach dién nhu hinh vé :

6 1
A 1

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

YRR NOF

2A

Tinh dong dién I dung dinh ly Thevenin ?

Giai ’ i

Budc 1: Ho mach (cat bo nhanh can xét)
6

A
12v C") 3 1A 2 “
Budc 2: Tinh Uth=Ung mach = Uas
A
OREEEN0 i
3 1A 2
12/6=2A
A
2A

6//3=2
1+2=3A

U, =U,, =U,—U, =3*x2°+2"x2° =10(V)

Budc 3: Tinh Rry=Rag (ngan mach ngudn ap, ha mach ngudn dong doc 1ap)

Trang 11
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6

A B
l
3 2
|
Ry, = (6//3)nt2 = 4(Q)
Budc 4: Vé mach tuong duong The’venil
Rth=4
A
Uth=10\<-'>
B
Buégc 5: Gan nhéanh cit bo vao
Rth=4
A
|
Uth=10\/<-|> 1
B
Th
Bai 25 : Cho mach dién nhu hinh vé :
100 I I, 300
10A ™D 50 200 100V

Tinh dong dién I, I, ?

Trang 12
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Bai 26 : Cho mach dién nhu hinh vé :

| 100 |, 4iQ
»- B WA A /) /) W
I. \
1
. 30
EC = 5j0
Biét E =50 V (hiéu dung)
2/ Tinh 1, 1, 1,7
b/ Kiém tra lai sy can bang cong suat tac dung?
Bai 27 : Cho mach dién nhu hinh vé :
I, 20 30 -8jQ
» I
l i
|3 A I
2
3Q
50.0° 50.0°
(hiéu dung = 5i0 - (hiéu dung)
a/ Tinh |.1, |.2, |.3?
b/ Kiém tra lai sy can bang cong suat tac dung ?
Bai 28 : hdy xac dinh L trong mach dién sau :
| =11.81/-7.12°
> Il IZ
100 150
15j0

220,0°

- 22040 2200 .
1, = - ~10.37.£45(A) = 7.33+7.33 (A
2 (15-15)) 15v22-45 A JA

I, =1-1,=11.81/~7.12-10.37.£45=11.72-1.46 ] — (7.33+7.33]) (A)

|, =4.39-8.77 =9.81/ — 63.41(A)

U_ 22020
| 9.81/-6341

1

= 22.43/63.41(Q)=10+20j(Q)=10+ X,

Trang 13
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Tacod
X =Lo= Lzﬁzg(H)
w w

BAI TAP CHUONG 3

Bai 29 : Hay tim I, va I, cho bai mach sau:
1, 100 1 1Q |

N
N

Y

»
>

40
20 10Q

100V 100V

Bai 30 : hay tinh cng suat toan phan cung cap bai mach dién sau :

20 20002
200,0° () 40] 400 202
Bai 31 : Cho mach dién nhu hinh Ve.
I 10 oV
50V 200
I, I,
20V 100 50 () 10V

Tinh dong dién chay qua cac dién tro ?

Trang 14
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Giai
-2 _2a
10
_20-10-9
- . -
~20-50-10 _

20

Il
1A

I,

—2A

Iy

Bai 32 : Cho mach dién nhu hinh Ve.

a 8V
pad
N
+
12mA(MD U, < 2kQ 6kQ > 2U,(mA)
b

Tinh di¢n ap U, ?

U, =8V
0,
U, (3+1)-3.8=12U, 72
4U, —12U, =48

U, =U,-U,

4U, -12(8-U,) =48
=U, =3V

—~U,=U,-U, =8-5=3V

Bai 33 : Cho mang dién sau:

12jQ
LYY Y
. C
| | ,
6Q2
\VV=100,0° 1
(Hieu dung)-=

Tansd f =50hz
a/ Tim gia tri C dé V va | cing pha ?
b/ Tinh cdng suat P toan mach tng vai C vira tim dugc?

Trang 15
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Bai 34 : Cho mang dién tac dong bai cac dong dién nhu hinh ve.

5A
b
a -
| 2Q
+ +
10A U, 40 U_2 8Q2 8Q
a/ Timdién ap Uy ?
b/ Tim dién ap U,?
¢/ Timdong | chay qua dién tro 2Q
giai
a/
1 1 1 U,=20
U,(5+3)-U,x==10-5 8
a(4 2) b 2 = {Ub _920
1 11 1
UGt tg U0 = U,=U,=20 (V), U,=U,=20 (V)
EU _lub _5 c/ Dong chay qua dién tr6 2Q :
a2
= u,-u, 20-20
1 6 |=—2_—b= =0 (A)
~ZU,+-U, =5
2 a 8 b 2 2
3U, -2U, =20
-4U, +6U, =40
bai 35 : Dung dinh ly Thevenin giai bai toén sau :
8Vv
)
- I
4A 120 120 20 R

a/ Tinh I khi R :%Q

b/ Tinh R dé Prmax ? TiM Prmx

Trang 16
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Bai 36 : Cho mach dién nhu hinh Ve.

i 162 iz
i
302
Scos3t C‘D L lF
9
1H
a/ Tinh i(t), iz (1), ix(t) ?
b/ tinh Prgusn, P32 ?
Bai 37 : Cho mach dién nhu hinh Ve.
ey L ;L\
o
I I3
20A(F) + GA
20 u g 402
a/ Timdong dién I, 13 7?
b/ Tim dién ap U ?
Bai 38 : cho mach dién nhu hinh vé
1, 100 ), 10
25A (D) 40 20A (D) 20 10Q gy

Tim dong dién Iy, 1, ?
Bai 39 : Dung dinh ly Thevenin tim dong di¢n | trong mach:

10Q2 I 20Q 50

»
>

10v(C) 40 80 ®

)

Trang 17
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Bai 40: Dung dinh ly Thevenin giai bai toan sau :

8Q
2Q
ol o > e
40
35 V(_ 10Q 10Q
a/ Tinh I khi R=4Q
b/ Tinh R d€ Prmax ? TIiM Prmx
Céau 41 : Cho mach dién nhu hinh vé.
pr L g
v
I I3
20A(F) + G
50 u g 40
a/ Timdongdién I, 137?
b/ Tim dién &p U ?
Giai :
I Ua E;ﬁ‘i'r =
17_ - 13
20401 + 64
6 6Ll 0 s 40
L ——
Ub
1 1 1 20
U,E+=+3)-U, (= S
(6 4 2) ( ) 6
U, =3v

=>U,=-8 =u=-U, =8V

l,=—2—"b="CA
2 2 2
I3:_Ub:2A

4

Trang 18
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BAI TAP CHUONG 4

Bai 41 : May phat dién 3 pha ddi xting, Cung cap cho 2 tai d6i xung. Tai 1 mac tam
giac cd tro khang pha zZ, =2+3j(Q). Tai 2 mac sao c6 Z, =3+2j(Q). Bict U, =380V.
a/ Tinh dong dién chay trong cac tai ? Tinh dong dién day chinh ?

b/ Tinh cdng suat toan mach ?

Bai 42 : May phat dién 3 pha dbi xtmg, c6 dién ap day U, =1000V. Cung cip cho 3 tai
d6i xung. Tai 1 mac tam gidc cO 1,=50A, cosp, =0.8. Tai 2 mac tam giac co
P, = 70kW, cosg, = 0.866. Tai 3 mac sao ¢ X, =6Q, R,=1Q.

a/ Tinh dong dién chay trong cac tai ? Tinh dong dién day chinh ?
b/ Tinh cdng suat cua cac tai ?

Bai 43: Cho mach dién nhu hinh vé :

Yy 20 B

T i
Iz
+
%D wlan DA $aq
R ——
a/ Tinh 14, 157
b/ Tinh P,,?

Bai 44 : Cho mach dién nhu hinh v§ :

)7

400 102

36v() Dsa 50

Trang 19
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Tim dong dién I dung phuong phap xep chong ?
Bai 45 : cho mach dién 3 pha doi xirng, tai mac tam giac :

(AT 2
Al

A =346 A

Tai mac d6i xing , R=11Q
Tinh chi s6 A, = ? volké = ?
U, =2 c0ng suat P?

R

c dnguon

A

B

c:-*
|

¥

Bai 46 : nguon 3 pha d6i xting, Uy = 300V, cung cap cho tai hinh sao dbi xiing co
P = 1200KW. C6 cos¢ =0,8. Tinh dong dién day va tro khang pha cua tai ?
Bai 47: Tinh 1y val, ?

100 l, l, 300

10A 5Q 20 100V

Bai 48: Tim dong dién | ?

I 10Q2 102

»
>

100V (%) 500 0o S0

100

I1. PHU LUC Il : PHAN BAI TAP TU HOC :

- Bai tu hoc m6n mach dién 1 nham gitp sinh vién, nang cao tinh tu giac hoc tap,
ren luyén tinh doc lap xa ly cong viéc, ung dung kién thirc vao thuc té thdng qua hinh

thirc bai ty hoc nhu sau :

> Sinh vién s& dugc chia nhom dé 1am bai tu hoc. mdi nhém cé thé tir 3 - 5 sinh

Vvién tuy mirc d6 cua bai tu hoc.

> Sinh vién s& 1am mach thuc té, nghién cau tai liéu lién quan mén hoc, md

phong...(mach c6 thé do gido vién goi y hoac sinh vién tu tim kiém )
Bai 1 : Nghién ctru Mathlab mé phong phan tich mot sb bai tap mach dién.

Trang 20



Bai 2 : Lam mach dén giang sinh theo goi y nhu sau :

MACH DEN GIANG SINH
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"y
g
[=]
&
y n R3 R4 R5é RE R7
1005 o 10k 100K % 100 10K 10K @:
0.1uF | c4 cs
A — 47uF 4?u!|: 1N4007 y LAMP
Rz |5 c3 | | Q3
100 |3 '_| +——M b Ci815
z o2 | c1a15 BT136 | MI2
02
== Al I—K 1815 b YA
o0 = DZ R20uF
2 f LED MT1
z 58V
220Vac )
Bai 3 : Mach dién tao xung 1khz
MACH TAO XUNG 1KHz
L+,
+8Y C1 —T— cz J—
o.u:r_ O.ip -I-
= 18 = 1 5 %mﬁ:F
Q9 rd
T}, 13 o]
1 Ic1 Ic2 ¢ |7
w1 M _ 4060B 4017B
3,5785MH -
L 04 5 18
J_ 8 12 g8 13
Vet c3 -
2P 22p
5 1
GND  p—

Bai 4 : Lam mach deén nga mini

MACH PEN NGU MINI

-
13
5=

WH1

141312 8 &
L

CD4083

o

1Md14  2dp

Ha
0,

B

OXOFF
SwiTCH

TR
BATT,
11

(=]

6%

Trang 21
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Bai 5 : Mach dich Led dung IC 4017

1

U1l LhPE12T0

WLE_12Y

R1 1K 0z
A

c1

L -
F200u F-ZﬁT b4

Foan . 2w |
WN 2 Ut 2
= & |

o

= 3
T b4

= 4
F200UF-25% LED

WOC_13W WOC_13W

=+ o
L ipscHs &5 2 WEC_12v
o g -
u3 o
_; WR1
0K [LL . 14 [ § o
ot
& WCC_13W
J—THR RE gg
2 1K
TRG 3
2 = RES o5
_ = = T -
T 5 D& 15 | ot o
10uF-168% e e 0
\ R COo4017
- 47 co
]:E?F
u 13 ENA g
= = = = = “

Bai 6 : Mach quang c&o sang dan Ién rdi tat dan xudng :

MRRE

R3 1K D3 LED

'

R4 1K D4 LED

A —
i

'

'

'

-

Trang 22

L s
I

g —
'

L
I

L
I

Ri41K D13 LED

—
LS

RS 1K D5 LED
R7 1k D& LED
‘ R& 1K D7 LED
RiD 1K D9 LED
R111K D10 LED
R1Z 1K D11 LED

R1z1K D12 LED

WLE_12Y
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| o WCC_EW
BRIDGE
Ul LNF205TD R1 330 o
L St 2 =
=
o] aE cz = e c3 T Ca
mnur-st 14 —" 104 TIOUF-25Y LED
.
VLGSV VLGS
i
i R3 330 03 LEO
A
[ 7
7 T R4 330 D4 LED
pschs & voe_sv
o I3
uz = R& 330 05 LEO
WR1 ¢
’;WK (L R 8 [y § - R -
5 i RT 330 D8 LED
THR . 0z
L3 . 330 OGS 33 “H
= & R 05
é a R& 330 07 LEO
1 THLS 184 gg
=] D2 3
0uF-16Y | - ]
Y 47 RID330 D9 LED
L
ch
0.1uF *
1 R11330 D10 LED
= = = = L
RESET 4| I3
s o
R12330 D11 LED
A —
i

T4L304

Trang 23




