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CHUONG I
KHAI NIEM CO BAN VE MACH PIEN
1.1. GIOI HAN VA PHAM VI UNG DUNG CUA MACH PIEN.

1.1.1. Gi6i han cia mach dién
- Viéc nghién ctru cac hién twong vat Iy théng thuong ngudi ta thiét 1ap mot mo
hinh tuong duong.

Vi du: May bién 4p mét pha c6 mo hinh mach nhu sau.

Ul Wl% WZ U2

Hinh 1-1
- Hoac transistor trrong ¢6 mé hinh mach nhu sau:

g—ﬁ: ﬂ

CRACE Transisior
{earcm i symbaol)

Lo Frequency small signal CWOE medal
1 fvorkes weell or moderate frequency of spermbon |

Hinh 1-2

A1 . . A A Ao 1o u W
- T mo6 hinh d6 nguoi ta phan tich ra cac hién tuong vat ly: Vd: U—l = VTl
2 2

- Viéc 1ap mé hinh can phai chinh x4c thi két qua phan tich méi gan véi thuc té.

- Pé khao sat cac hién tugng dién - tir trudng trong k¥ thuat dién, nguoi ta ding 2
loai mo hinh:

#+ MO0 hinh mach. (Mach Dién)
& MO hinh trudng (Ly Thuyét Truong)

- M5 hinh mach trong 1y thuyét mach dién 1a qua trinh truyén dat va bién doi ning
lugng, n6 duoc do badi mot sb hiru han bién nhu: Dong dién I va dién 4p U trén cac cuc
clia cac phan tir.

- Viéc phan tich mo6 hinh mach dua trén cac dinh luat co ban:

+ Dinh luat Kirchhoffl (K1) vé su can b%lng dong tai mot nut.
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+ Dinh luat Kirchhoff2 (K2) vé su can bang 4p cho mdt mach vong
Kin.
- Ban chit ctia qua trinh dién tir trong cac phan tir mach (R, L ,C) dugc mo ta boi
cac phuong trinh dai sb hodc cac phuong trinh vi tich phan

U, () L.di, (t) () C.du,(t)

Un(t)=RI(t) ” ”
- Trong d6 R, L, C 14 cac thong sb dic trung cua ca phan tir mach
1.1.2. Pham vi &rng dung ciia mach dién
- Mach dién 1a mot hé gdm céc thiét bi dién, dién tir ghép lai trong d6 xay ra cac
qua trinh truyén dat, bién d6i ning luong hay tin hiéu dién tir do boi cac dai lugng dong
dién hodc dién ap. Mach dién dugc cAu trac tir cac phén riéng 1€ du nhoé thyc hién cac churc
nang xdc dinh goi la “Cac phﬁn tir mach dién”. Co6 hai loai phﬁn tir chinh cua mach dién la:
Phén tir ngudn va phan tir phy tai.
- Nguon la phan tir ding cung cap nang lugng dién hoic tin hiéu dién cho mach.
Vd: May phat dién (bién doi co ning thanh dién ning), ic qui (bién d6i
hoa ning thanh dién ning), cam bién nhiét (bién doi tin hiéu nhiét thanh
tin hi¢u di¢n) .
- Tai 1a phan tir tiéu tan ning luong dién (nhan ning luong dién hay tin hiéu dién
dé bién thanh dang niang luong khéc).

Vd: Pong co dién, dén dién (bién dién ning thanh quang niang), bép dién

- Ngoai hai loai chinh trén con c6 nhiéu loai phan tir khac nhau nhu: phan tir ding
dé ndi ngudn voi tai (day ndi, hay duong day tai dién), phan tr dung thay dbi ap va dong
trong cac phan khac cua mach (may bién ap, may bién dong)....

- Trén mdi phan tir thudng c6 mot sd dau ndi ta goi 1a cac cuc dung dé ndi nd véi
c4c phan tir khac.

1.2. CAC PAI LUQNG CO BAN TRONG MACH PIEN

1.2.1. Pién ap

- Pién ap gita hai diém A va B 1a cong N .
can thiét 1am dich chuyén mot don vi dién tich (1

coulomb) tir A dén B.

il B

B- b
Hinh 1-3

KHOA KY THUAT DIEN - PIEN TU Trang 5

https://thuviensach.vn



GIAO TRINH MACH DPIEN

- DPon vi cud dién &p 1a von (V)
- Dién 4p 6 hai dau mot phan tir cia mach duge xac dinh boi ki hidu(+ -) va do 16n
(la gia tri dai sé). Uag : Dién ap gitra A va B.
Vi du: Khi viét Uag = 5v diéu d6 dugc hiéu 1a dién thé diu A 16n hon dién
thé dau B 1a 5v
- Néu ta doi gia tri do lon cua dién ap o hai dau mot phcin tr trong mot mach dién
tir dm sang dwong, dong thoi doi luén gid tri (+ -) & hai dau phdn tir d6 ta dwoc mach dién
khéng doi.
Vi du: Hai mach dién sau day la twrong duong.Va ta ¢6 Upg = - Uga
1.2.2. DoOng dién:
- La dong chuyén dich c6 hudng cua cac dién tich. Luong dién tich dich chuyén
qua mdt bé mit nao do (tiét dién ngang cua day dan néu la dong dién chay trong day dan)
trong mot don vi thoi gian duoc goi 1a cudong d6 dong dién.

- Don vi cud dong di¢n 1a ampere (A) _
|

dQ(t
Hinh 1-4

- Dong dién trong mot nhanh cia mach dién dugc xac dinh boi chiéu (ki hiéu) va
d6 16n (gia tri dai s).

- Chiéu dong dién duoc dinh nghia 1a chiéu chuyén dong ciia cac dién tich duong.
Dé tién loi nguoi ta chon tuy ¥ mot chidu nao d6 va ki hiéu bang mii tén va goi 1a chiéu
duong cua dong dién. khi d6 tai mot thoi diém nao d6 chiéu dong dién tring véi chiéu
duong thi I s& mang dau dwong ( 1 > 0 ) con néu nhu chiéu dong dién nguoc véi chiéu
duong thi I s€ am (1<0).

Iy 6K 6K E

el - -
» <“

1 R1 R2 1
I

6V . RO 3V

2 2 Hinh 1-5

- Céc dong dién & mdi nhanh khic nhau ta phai ky hiéu bang cac ky hiéu khéac

nhau
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Vi du: Trén ba nhdnh ctia mach dién ta ky hi¢u ba dong dién khac nhau Iy, I, , I3
- Néu ta d6i gia tri d 16n ctia dong dién di qua mot phan tir trong mot mach dién tir
am sang duong, dong thoi doi ludn ky hiéu ctia dong dién trong nhanh dé ta dugc mach dién
khong dbi.
Vi du: Hai mach dién sau day (Hinh 1-6) la twong duong

24 A

. Hinh 1-6
1.2.3. Nguon va tai

- Hién tugng bién d6i nang luong co thé chia thanh hai loai:
Ngudn: (Phan tir cung cip cong suit)
- La hién tuong bién ddi tir cac dang ning luong khac nhu co ning, hoa ning ,
nhiét ndng ... thanh nang lugng dién tur.
- Mot phan tir goi 1a ngudn cung cip cong suat néu dong dién di ra tir cyc duong va
di vao cuc 4m ¢ hai dau phan tir 46
Tai (Phan tir tiéu thu cong suit)
- La Phan tir bién d6i ning luong dién tir thanh cac dang niang luong khac nhu co,
nhiét, quang, hoa nang ... nang lugng ti€u tan di khong hoan trd lai trong mach.
- Mgt phin tir goi la tdi néu dong dién di vao tiv cuc dwong va di ra tiv cuc am
ciia phén tir do.
Ac quy 1: nguodn (phén tir cung cap cong suat)

Ac quy 2: tai (phan tr tiéu thu cong suat)

J 1+ )

Ao guy 1 Ao guy 2

Hinh 1-7

- Hién tugng tich phong nang lugng dién tu:
+ La hién tvong ning luong dién tir duoc tich trong mot viung khong gian c6

ton tai trudong dién tir hodc dua tir viing d6 tra lai bén ngoai.
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+ Hién tuong tich phong ning luong dién tir bao gdbm hién twong tich phong
nang luong trong truong tir va hién tugng tich phong nang lugng trong
truong dién.

Trong cudn day :

- Hién tuong xdy ra chu yéu 1a hién tuwong tich phong ning luong trudong tir. Ngoai
ra dong dién dn ciing gy ra ton hao nhiét trong ddy dan cua cudn diy nén trong cudn diy
cling xay ra hién tugng ti€u tan ( trong cudn day ciing xdy ra hién tuong tich phong nang
lwong truong dién nhung thudng rat yéu va cé thé b qua)

Trong tu dién :

- Trong tu dién hién tuong chu yéu xay ra 1a hién tuong tich phong ning luong
trudng dién. Ngoai ra do dién moi giud hai cuc tu c6 d6 dan dién hiru han nao d6 nén trong
tu cling xay ra hién twong tiéu tan va bién dién ning thanh nhiét ning.

Trong dién tré :

- Trong dién trd thuc hién tugng chu yéu xay ra hién 13 hién tuwong tiéu tan (tai). N6
bién doi nang lugng truong dién tir thanh nhiét nang.

1.2.4. M@ hinh.

- MO hinh mach dién dung trong 1y thuyét mach duoc xdy dung tir cac phan tir
mach 1y tudng sau.

~ Phin tir dién tré (R) 12 phin tir dic trung cho su tiéu tn ning luong

(tai). Quan hé gitra dong dién va dién ap trén hai cuc cta dién tré c6 dang U =R.1

Iy R
—, A Hinh 1-8

+ U -
~ Phin tir dién cam (L) 1a phan tir dic trung cho sy phong thich ning

lugng truong tir. Quan h¢ gitra dong di¢n va dién 4p trén hai cyc cua di¢n cam co6 dang

di - L
u=L— N ‘
dt T Hinh 1-9

~ Phin tir dién dung (C) 1a phan tir ddc trung cho sy phong thich ning

luong truong dién. Quan h¢ gitra dong dién va dién 4p trén hai cuc cia dién dung c6 dang

j—c.du L Hinh 1-10
+ oy -

dt

Phan tir nguon 13 phan cung cap cong suat. Phan tir nguon c6 hai loai:

KHOA KY THUAT DIEN - PIEN TU Trang 8

https://thuviensach.vn
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> Phdn tir nguén dp:

+ Ngudn ap doc 1ap

i(t) +
u(t) = e(t) = const
u(t) i(t) khong phu thudc e(t)

e(t
® - Hinh 1-11

— Dong dién i(t) phu thudc vao tai mic vao hai diu ngudn ap va di ra tir cuc duong
clia ngudn.
+ Ngudn ap phu thudc
- Ngudn ap phu thudc ap (VCVS) (Voltage Controlled Voltage

-
_Ul 5 U Hinh 1-12

- La phan tir nguon 4p ma gia tri ciia né phu thudc vao dién ap cua mdt phan tir nao

Source)

d6 bat ky trong mach.
- Ngudn ap phu thudc dong (VCCS) (Voltage Controlled Currunt

é . Hinh 1-13

- La phan tr ngudn ap ma gia tri cia nd phu thudc vao dong dién qua mot phan tir

Source) I

nao d6 bat ky trong mach.
> Phdn tir nguén dong:
+ Ngudn dong doc lap

I(t) = j(t) = const ] U
Hinh 1-14

U(t) khong phu thudc vao j(t)
- Dién ap u(t) phu thudc vio tai mac vao hai dau nguon dong
+ Nguon dong phu thudc
- Ngudn dong phu thudc ap (CCCS) (Currunt Controlled Voltage

Source) !

S
U Ko Hinh 1-15
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- La phan tir ngudn dong ma gia tri ciia nd phu thudc vao dién ap ctia mot phan tir
nao do6 bat ky trong mach.

- Ngudn dong phu thudc dong (CCVS) (currunt controlled currunt

5

| Hinh 1-16

source) L

- La phan tir ngudn dong ma gia tri ciia nd phu thudc vao dong dién qua mot phan
tir ndo d6 bat ky trong mach
1.3. CAC PINH LUAT CO BAN CUA MACH PIEN
- Cac dinh nghia co ban ciia mot mach dién :
< Nhanh: 12 phan tir hai cuc bat ki hodc 14 cac phan tir hai cuc ndi tiép voi nhau
trén do6 co cung dong dién chay.
% Nt (dinh): 1a bién ctia nhanh, diém chung ctia nhanh.
< Vong: so d6 mach dit du cac nhanh tao thanh mot dudong khép kin.
% Mat ludi: chi 4p dung cho mach phang 1a vong ma khong chira vong nao bén
trong.
% Mach phang: 12 mach ma c6 thé vé& 1én trén mot mat phang sao cho khdng c6
nhanh nao cit nhau.
- Trong bai toan ly thuyét mach dé xét mot mach dién téng quat ta xét mach dién
c6 mot mach phang n nhanh, d nat thi sé mat luéi: m=n-d + 1.
1.3.1. Dinh luat Ohm
- Cuong do dong dién ty 1€ thuan voi hi€u dién thé, ty 1€ nghich véi dién tro.

U
(A):R

I )

)
Trong d6: I : cuong d6 dong dién — Pon vi tinh Ampe
U: Hiéu dién thé - Pon vi tinh Volt
R: Tré khang trong mach — Pon vi tinh Ohm
1.3.2. Pinh luat Kirchoff 1: (con goi la dinh ludt Kirchhoff vé dong di¢n).

- Tong dai s6 cac dong dién chiy vao hodic ra mét nit hoic mét mit cit tuy y

n
thi luén ludn bing khéng. D E
K=1
KHOA KY THUAT DIEN — PIEN TU Trang 10
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Quy wdec : .
— Chiéu dong dién chay vao la: duong

— Chiéu dong dién chay ra 1a: am
Vi du:
- Theo dinh luat Kirchoff 1 ta co thé viét duoc

téng cac dong dién tai mot nut hodc mdt mat cit S bao

quanh mic ludi nhu sau

I, — I, + I3=0 (Theo gia tri thuc)
Ky:chonatA:ly—1,—15=0. (1)
Ky :chonutB: I, - 1g=0(2)
Ky :chonut C: Is+lg+ls =0 (3)
K;:chomachkinSbhao3nat: (1) +(2)+@3): 1, -1, +13=0.

1.3.3. Pinh luit Kirchhoff 2: (con goi la dinh ludt Kirchhoff vé dién dp )

- Tong dai s6 cac dién ap ciia tit ca cac phan tir thudc mot vong Kinh thi bang

khéng.
D> (+/-)u, =0

1.3.3.1. Dinh ludt Kirchhoff viét cho mét vong
- Déu (+) chiéu duong cta vong di tir cuc tinh

duong sang cuc tinh am cua U. | g ?
- Déu (-) chiéu duong cua vong di tir cyc tinh 4m t
sang cuc tinh duong cua U. s
Vi du: V& hinh va phén tich: B
- Chiéu duong ctia vong 1a chiéu tuy y do chiing ta
chon ( Nhung trén thuc té nén chon chiéu duong cia vong cling Us
chiéu quay vé6i kim ddng ho, dé sau nay chung ta khong nham
1an).
- Tu vi du trén ta viét dinh luét kirchhoff 2 ta duoc :
U -E;—-U,—-U3—Us=0 1)
- Trong d6 theo dinh luat omh ta c6 :
U =r.ly
U=-1.1
KHOA KY THUATBPIEN-BPIENTU  Trangll
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. du,(®) 1
l,=C=+ :>u3_c—3j|3(T)DT
di, (t)
U,=L,—~
4 4 dt
dl,

Suyra: 4 £l

iiledtiEK =0
VONG t CK
DAu + truée 1,
(+): Chiéu duong cta dong dién triung véi chiéu duong cia vong.
(-): Chiéu duong cua dong dién nguoc véi chiéu duong cua vong.

di, (t)

r1|1+r2|2+ciji3(t)dt—L4 ~E, =0
3

1.3.3.2. Dinh ludt Kirchhoff viét theo dién dp giira hai nt
- Dién ap Uj; gitra hai nat i va j thi bang tong dai s cac dién ap cia tat ca cac

phan tir trén mot dwong tuy y di tir diém I t6i diém j h

1 . B | T2
U =—U2—U3=—r2.I2—C—3.|.|3(t)dt L5}
di, (t Us 7= c
U, =U,+U, +E, =E, +1l +L, ét()
. di 1
Uij:Z irKlKiLKd—tKiC—KJ.IKdtiEK ﬁ;[:}uﬂ

(+): Chiéu duong cua dong dién trung voi chiéu duong ctia vong.
(-): Chiéu duong cua dong dién nguoc véi chiéu duong ciia vong.
1.3.3.3. Tinh déc ldp va phwong trinh tuyén tinh ciia cdc phwong trinh K;
K2
a. Tinh doc l4ap va tuyén tinh cta Kirchhoff 1
Pinh ly:
- Mach c6 d nut thi ¢6 thé viét (d — 1) phuong

trinh k; doc lap tuyén tinh.
- Céac phuong trinh con lai c6 thé suy ra tir

(d — 1) phuong trinh trén.

B
Vd: V& hinh va minh hoa:
Ki:Chonat(1): 1,113 =0 (1) B
KHOA KY THUAT PIEN - PIEN TU Trang 12
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Ki:Chonat (2):-1;—1,-1g =0 (2)
Ki:Chonat(3): Is+1lg+15 =0 (3)
Ki:Chonat(4):l,+1,—15 =0 (4)

- Ta nhan thiy trong 4 phuong trinh trén s& c6 mot phuong trinh duge suy ra tir 3
phuong trinh con lai. C6 nghid 14 khi ta viét phuong trinh cho cac nit thi cha y rang dinh
luat Kirchhoff 1 ¢6 tinh doc 1ap tuyén tinh va ta nhan théy khi mach ¢6 d nat thi chi c¢6 thé
viét dugc (d- 1) phwong trinh K, doc 1ap tuyén tinh con cac phwong trinh con lai chi 1a phu
thudc tuyén tinh.

b. Tinh doc 1ap va tuyén tinh ctia dinh luat kirchhoff 2 viét cho
mot vong
Pinh ly:

- Mach c6 n nhanh, d nit thi c6 thé viét (n — d + 1) phuong trinh K, doc lap tuyén

tinh. Cac phuong trinh con lai ¢ thé suy ra tir (n- d + 1) phuong trinh trén.

Vi du: Cho mach dién nhu hinh: I

Mic lu6i (I)  : -E; + Ry.ly + Relg— Re.lg =0 A
e §Ra® @E?
RS
it

o
3
e
[}

Mic luéi (II) : E,+Ral;—Rsl3+ Rs.ls=0 kr/ ~
Mic luéi (1) : -Ry.ls — Rs.ls + Re.lg =0 e =
Mic luéi (IV) :-E; + Ri.ly — Re.lg +E2 + Rl + Rl =0 —

—

1.4. BIEN POI TUONG PUONG MACH
- Pé don gian hoa mach 1am cho s nut giam di ngudi ta sir dung cac phép bién
ddi, va trong cac phép bién d6i d6 co phép bién ddi twong duong 1a thudng sir dung nhat

trong khi giai toan 1y thuyét mach. Phép bién d6i twong duong thudng dung:

1.4.1. Cac ngudn mic ndi tiép B 8 f3oy g,
b
(DD
€ig = Zi €y .
K +
Ur. = Ups By
o ba—?1+ez+es+e4 . @ .
- SO0 phan tr = S6 nhanh
1.4.2. Cac nguodn dong mic song song
Ju = Zi Ik
« ® 4 e O
. — |
KHOA KY THUAT PIEN — PIEN TU Trang 13
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J:J1—J2+J3

1.4.3. Cac phan tir dién tré' méc ndi tép :

th :ZRK
< ’ A *

1.4.4. Cac phan tir di¢n tré mic song song :

1 1
-y . . : R
R RK R RZ R3 R w3

td K

1.4.5. Phép bién ddi ngudn twong dwong
- Bién d6i ngudn ap mic ndi tiép véi dién trd thanh ngudn dong mic song song voi
dién tro.

Taxéthinh (b): U=-ri+e (1) I *—a [+ a
' hinh b
Taxét hinh (a): J =i +UT Finh 2 CD % U b

b b

SU=rl-ri (2

- Taso sanh phuong trinh (1) va (2) tadugc:e=r.J

- Nhu vay khi thay thé mot nguon ap mic ndi tiép voi mot dién tré thanh ngudn
dong mac song song voi dién tro thé ngudn dong cé gia tri bang ngudn ap chia cho dién tro
d6. Tuong duong cho trudng hop nguoc lai (khi thay thé ngudn dong thanh ngudn ap). Chi
y khi tinh toan dong trén dién tré ctia ngudn ap.

1.4.6. Phép bién ddi sao <> tam giac

- Ta cb céac cong thire bién d6i sau :

R xR,

+ Bién d6i tam gidc — Sao: R, =R, +R, +

KHOA KY THUAT DIEN - PIEN TU Trang 14
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RlZXRlS
R12 + Rl3 + R23

+ Bién d6i sao — tam gi4c: R, =

Ry, XRs . R — R;3XRs
’ R, + Rz + Ry

2 = )
Ry, + Rz + Ry

1.5. PHAN LQOAI MACH PIEN

- CoOthé phan loai mach dién theo 3 cach sau:

1.5.1. Mach c6 thong so tip trung va mach c6 thong s6 rai.

- Mach c6 thong s tap trung 1a mach ma cac qua trinh dién tir xay ra trong né chi
phu thudc vao thoi gian ma khong phu thude vao khong gian.

Vi du: Trén duong day tai dién trong mot khoang cach ngin thi dong ¢ dau

duong day va cubi duong day 1a nhu nhau, khi d6 ta xem dudng diy d6 twong duong voi
mot tong tré. Qua trinh bién d6i dong va ap trén dudng day chi phu thudce vao thoi gian ma
khong phu thudc vao khong gian (chiéu dai duong day)

- Céc phan tir Iy twong (R,L,C,e.j) thudc loai cac phan tir ¢6 thong sb tap trung.

- Mach c6 thong s6 rai 1a mach ma cac qua trinh dién tir xay ra trong n6 khong
nhirng chi phu thudc vao thoi gian ma con khong phu thudc vao khong gian.

1.5.2. Mach tuyén tinh va mach khong tuyén tinh (phi tuyén)

Mach dugc goi 1a tuyén tinh néu n6 thoa méan nguyén ly xép chong va nguyén ly

ty 1¢

- Néu mach chi gdm nhiing phan tir tuyén tinh thi n6 13 mach tuyén tinh

- Mach dugc goi 1a phi tuyén néu n6 khong thoa man nguyén 1y xép chong va
nguyén ly ty 1€

- Néu mach chi mot phan tir phi tuyén thi n6 1a mach phi tuyén

1.5.3. Mach dién dirng va mach khong durng.

- Mach dién dirng 13 mach cac phan ttr caa né khong phu thudc vao thoi gian

- Pa sd cac mach dién trong thuc té déu mo hinh bﬁng mach dién dung

- Trong Iy thuyét mach déng vai trd quan trong nhét 1a mach tuyén tinh dimg
(TTD), c6 thong s tap trung. Mach nay c6 thé mé ta boi cac phuwong trinh dai s6 hay pt vi

phan tuyén tinh.

KHOA KY THUAT DIEN - PIEN TU Trang 15
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1.6. BAI TAP CHUONG 1

Vidu 1: Tim cong suat cung cap va cong suat tiéu thu ciia mach sau.

oA
Giai: L e
Y r r Ii—l
Phan ttr 1 cung cap cong suat: P; = 5x2 = 10w + +
Phan tt 2 tiéu thu cong suat: P, =U,x1,=2x2=4w 5V |1 [3] 3V
Phan tir 3 tiéu thu cong suat: P3 = Us X I3 =3 X 2 = 6w

Kiém tra lai nguyén Iy can bang cong suit: P; = P, + P;

Vidu 2: Tim ap trén cac dién tré (mach phan ép)

Rl
Giai: Wy
Ap dung dinh luat K2 va dinh luat 6m U (}) 5 R2
UR]_ + URZ -U=0
< IRL+IR2-U=0 < I(RL+R2)=U
R1
U U.R1 = My
< | = =U,, =1.Rl= + oo
R1+ R2 Rt R1+R2 U™ |
Q) wn
~uU,,=1R2=-_JR2 -
R1+R2

Két lugn: Nguon dién dp U bj chia trén hai di¢n tré R1 va R2 theo cdc dién dp ty 1é thudn
voi gida tri dién tro

Vi du 3 : Tim dong dién qua cac dién tré (Cau phan dong)

Tim Iy, 1, khi biét I

Giai:
Ap dung dinh luat K1 tai nut a va dinh luit ohm L
I
=1, +1 - b
‘ v @—_,_ . -
Ma: Uab:UR1:UR2 - — g
2
Ta co:
| _Uab _Uab'(Rl-l_Rz):> _ | Rl'RZ
- - ab = 't
Rab Rl'RZ (Rl + RZ)
R,.R,
l.
. | :URIZUab: (R1+R2)
—  Xét phan tir Ry: ' R R R,
<=1, R,
(R, +R,)
KHOA KY THUAT DIEN - PIEN TU Trang 16
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| RR,
. | _Ury Uy (R, +R,)
—  Xét phan tir Ry: * R, R, R,
o1, = L
(Rl+ RZ)

Vi du 4: Dung dinh luat KCL dé tim Vg, va V,

38V V2

Giai:

— Ta viét phuong trinh K2 cho mach vong bén trai

4-36+Vg=0

Suy ra: Vg =32V

— Cubi cung dé tinh gia tri V, ta thuong nghi rang, V, s¢ bang tong cac dién ap roi trén
3 phan tir phia bén phai, diéu d6 khién ta khong tim ra duoc két qua. Nhung that 1a don gian
néu chiing ta str dung K, cho nhitng phan tir phia bén trai va qua a dén V, t6i b

4-36-+12+14+V,=0

Suyra:Vy=6vVv

— Néu ta d3 biét VR2 chung ta ¢c6 mach vong ngin hon qua R2

-32+12+14+V,=0

Ta cting suy ra dugc Vx =6V

KHOA KY THUAT DIEN - PIEN TU Trang 17
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, BAI TAP
1.1 X4c dinh cong xuat thu ciia mach sau.
a) U=10v  I=3A .
b) U=4v I=-5A U

1.2. Xac dinh d6 16n va hudng cua dién ap trong mach.

+ +

L] Ll P =60w
_ P=-40w _ |=-5A

I I= -3A I

1.3. Tim V; trong mach.
&
EA 4 o0 . Vs

- _\ﬁl -

SA

1ov | Q”' 3 |zvw

+ + +

1.4 . Dung phuong trinh kirchhoff dé tim cac dong dién trong mach.

4m-x 1oma /T H homa LD
10} T
S 101
B l44ma  |m

’lﬂh § 12mA

Sz

1.5. T‘Im Uad y Uac ,Ubd .

12w

KHOA KY THUAT DIEN - PIEN TU Trang 18
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1.6. Tim U ,Uap

a 1 b
12w (-:D au
L
d Wy S
50
1.7. T\Im Uad y Ueb 1Ubd
. + 2dv ; 12w
O
IE,VG_) b B
. +
S A ’“;ff -
1.8.Tim Ubd
. + U 5 12w
O
A, My d
-+ Fu - F =+ B -
1.9. Timlva Ubd
20K 12
Sommds
o)
-
L ap
d c
40K
1.10 Néu U,=3v tim U
2SR b U=
VAV

a
rie) $
]

d
15K 2
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1.11  Tim Iy,1, va cdng suit hip thu boi dién tré 40KQ trong mach

I 4 [16mA |, Tz
; % f )]
40k $120k

1.12 Tim cong suét hap thu béi dién tro 6KQ trong mach

@) 61{5 4K § 4mA G‘) 1QK§

Am A

1.13 Tim dién tré twong duong R, trong mach
25K

—y My
A 20k

&l 5 541{

15K

1.14 Tim dién tré twong duong Ry, trong mach

25K
M AAY
20k
K. S < 4K
40k < . 20K
< 15K - %

i )
Tim . 20K s o
M My
+
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1.15 Tim U trong mach.

us 60K < 120K
0,1mA
1.16 Tim |5 trong mach.
L OOK
My
+
s I’CD BOK < 3v < 30K
1.17 Tim U, trong mach
2Ur
a + U A
MMy '+ £
4K ~ +
) <gg W
[
1.18 Tim U, trong mach
1K
é& K. S 20K
Uo/2000 ‘ zmaf’D
2K
Uo
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CHUONG II
MACH XAC LAP PIEU HOA
2.1. QUA TRINH PIEU HOA VA TRI HIEU DUNG
- Mach xac 1ap diéu hoa 13 mot mach dién ma cac dai lugng dong va ap trong mach
bién d6i hinh sin véi tan sé bang tan sb ngudn.

2.1.1. Pai luwgng hinh sin

A B

(0] (0)
A 0 20 180 270 360 20 180 270 360

B 0 90 180 270 360 90 180 270 360
0 0

- Mot dai luong f(t) goi 14 diéu hoa néu nd bién thién theo quy luat sau :
f(t) = F cos(ot + ¢ )

- Ham f(t) c6 thé 1a dong dién i(t), dién ap u(t), stc dién dong e(t) hodc tri sb ngudn

dong j(t).
Frn> 0 : goi la bién do L 5
o: tan s6 goc 1a rad / s (radian/giay) N o0° /;h t
ot + ¢: goc pha tai thoi diém t e et
@: goc pha ban daut =0
- Chu ky T: 12 khoang thoi gian ngin nhét dé f(t) lip lai tri sb cii.
T-22 ()
®
A A . 1
Tansof: f =T (Hz)
Goc léch pha :
KHOA KY THUAT PIEN — PIEN TU Trang 22
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fi(t) = Fmicos (t+ ¢1)

fo () = Fa cos(t + )

¢ =(p1—@,) £ 360sa0cho|¢|<180° ; goc 1éch pha giud f, va f;
Vidul

Trudng hop thi nhit @a— ¢@g= - 90°
Truong hop the hai @a— ¢@g= 90°
Truong hop thor ba ¢a— @g= -180° (nguoc pha)
Vidu2 iy (t) =5cos (t+170°)

i, () = 4cos (t +190°)

¢ =170° - 190° = - 20°
Vidu3 us (t) = 10sin (t +20°)

U, (t) = 15sin(t +210")

=> ¢ =20"-210° =-190° hoac ¢ =170°
2.1.2. Tri hi¢u dung
- Tri hiéu dung ciia dong dién i(t) hogc dién 4p u(t) bién thién tuan hoan véi chu ki
T bang dong dién khong d6i I hodc dién 4p khong d6i U. Gay ra cting mot cong suét tiéu thu

trung binh trén mot di¢n trd R.

_lT =2 2 — 1T-2
P——IRIdt=R| = | = —Ildt
T1 Ty
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2.1.2.1. Dong dién hi¢u dung

- Dbivéisong sinthi i=1cos (t+ @)

I:\/Tilizdt:\/Ti(j;lzmcosz(a)tﬂo) => IZ% vc’yiT:%’T
2.1.2.2. Dién ap hiéu dung
u(t) = Uy, cos(t + o)
- Tuong tu cho: U :\/ij[uzdt :\/Ejuﬁcosz(wuq)) =>y =90
T T V2

- Chuay: Cac dung cu do luong thuong dung chi hién thi tri s6 hiéu dung. Quan hé
gitra tri bién do va tri hiéu dung cua dai lugng diéu hoa:
_Um | Im g m L Em
2 2 2 2
2.2. PHUONG PHAP BIEN DOI PHUC
2.2.1. Khai niém :

U

- Chopt: x* +x + 1 =0 khong ¢6 nghiém thuc nhung nguoi ta chirng minh dugc
rang pt bac hai phai c6 2 nghiém ( ké ca nghiém thuc hodc nghiém phuc ). Ngudi ta giai
phuong trinh nay nhu sau :

A=1-4=-3=(-1).3=j° .3 (donguditaditj? =-1)

JA =3,

~1++/3.j day la sé phuc

<X =
2

j Atruc do

22.1.1. S6 phirc dang dai sb 2

b
z=a+jb trongdo j°=-1 c
a: phan thyc ctia z : a = Re( z) tryc thic

A2 o _ a
b: phan do ciaz :b=Im(z) bi€u dién s& phifc bing vector

2.2.1.2. S6 phirc dang mii ( dang cuc ):
Z=r.e¥=rzp
I : modun cuia z

@ : argument cua z (@=arg(z))
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r=+va®+b?
go:arctgg ; a=0

(p=72'—aI’Cth ; a<0
a

Theo Euler : re*=rcosep +jrsing =a+jb
=>a =T CoSQ
=>b=rsing

Vidul: 5230° =5c0s30° + j5sin30° =¥+ jg

2.2.1.3. S6 phirc lién hop:

- Néu ta co mot sé phae Z=a+ Jb=rZe thisb phtrc 1lién hop dugc dinh
nghia la : Z'=a—jb=rsL—¢

- Khids: Z*xz=a’+b*=r?

Vi du 2: Cho sé phiic sau

- Z =15/60° =15c0s60° + j15sin 60° = % + j%
-S4 phte lién hop cua né 1a:
Z" =15/-60°" =15co0s(—60") + j15sin(-60°) = % —j #

2.2.2. Cong trir va nhan chia s phirc
2.2.2.1. Bién doi s6 phirc bang tay
- Dbi tir dang mil sang dai s6 : ta c6 s6 phirc z = re!? ta bién dbi sang dang dai s6 :
a+jb
a=rcose
b =rsing
- Cong trir s6 phirc: Ta c6 hai s6 phirc sau: Z = a + jb
Z=a +ijb
Va=>7Z+Z72=(a+ta’)+j(b+b’)
=>Z7Z-7Z"=(@-a)+j(b-b)
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Vidu : Ta c6 hai sé phitc sau: Z =5 + j3
Va 7’=4+j6
=7+72=05+4)+j(3+6)=9+j9
=>7Z-7=(5-4)+j(3-6) =1-j3
2.2.2.2. Nhén chia sé phirc dang dai sb

Taco haisé phitcsau: Z=a+jbvazZ’ =a’ +jb’

Nhan hai s phic:
=>7x7Z ={(axa’)+(axjb’)} +{(jbxa’)+(bxjb’)}
=>7ZxZ =(aa’ —bb’)+j(ab’ +a’.b)
Chia hai s6 phurc:
35_ (a+jb) (a+ jb)@ - jb’) _ (aa’+bb") + j(ba'—b'a)

Z' (a'+jb") B (@' + jbH@" - jb") a'’>+b'?
(aa’+bb") . (ba'—Db'a)
= +
arZ +b!2 a!Z +br2
Vidu:
- Chia dang dai s
5+j6 (5+j6).(2—j3) (10+18)+ j(12-15) —§+ =3
2+j3 (2+j3).2-j3) 22 43° 13 13
2.2.2.3. Nhén chia s6 phirc dang cuc (dang mi)
1=rZLp , I'=1r'2y
ZxZ2'=rxr'Zlp+¢')
Z r ,
—==Zp-9)
Z r
Vi du:

z=20£30° , 7' =5/45
zx2' =rxr'Z(p+¢") =20x5/(30° +45°) =100£75°
2" Jp-) =20 /(30— 45°) = 4.(-15)
Z7r 5
2.2.2.4. Bién d@0i s6 phirc bang may tinh
Vi du: (d6i v6i may tinh casio FX500)
- Mubdn ddi tir dang dai sb a+jb sang dang cuc z = re!® ta bAm nhu sau:

a—shift— + — b — = (ta duoc modun cta sé phic z 14 r)— shift—[(.... Ta duoc arg(z)=

¢
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- Mudn dbi tir dang cuc z = rel? sang dang dai s6 a+jb ta bAm nhu sau:
r—shift— - - ¢ — = (ta dugc a,)— shift—[(.... Tadugcb
Vi du: (d6i voi may tinh Canon F-720)
- Mudn ddi tir dang dai sb a+jb sang dang cuc z = re!® ta bAm nhu sau:
a— ,— b — ALPHA — X (d4u nhan) ta dugc modul cta sé phirc z 13 r Nhin dau miii
tén(—) Ta duogc arg(z)= @
- Mudn dbi tir dang cuc z = rel sang dang dai s6 a+jb ta bAm nhu sau:
r—,— ¢ — ALPHA — + (ta dugc a,)— Nhan ddu mui tén(—)Ta duoc b
2.2.3. Biéu dién dai lwong hinh sin sang sé phirc
- Gia sir ta c6 mdt ham sb hinh sin nhu sau:
f(t) = F cos(t + o)
- Bién ddi sang s6 phirc dang bién do
F,=F.e”=F Zop
Frm : bién do cua ham f(t)

- Bién d6i sang s6 phirc dang hiéu dung

F =%ej"’ =%4¢= FZp
Fm ... R
F= 7 : hiéu dung phtrc cua ham {(t)

Vidu:
f(t) =5 cos(t + 15") => F =5.15" =48+ j1,3
u(t) = 6 cos(t - 45") => U = 6.245° = 4,24+ j4,24
2.3. QUAN HE PIEN AP VA DONG PIEN TREN CAC PHAN TU R, L, C. TRO

KHANG VA DAN NAP
2.3.1. Trén phén tir dién tré iy R
2
: + U -
i(t) = Iy cos(t + @) R
u(t) = R.i = Rl cos(t + @) =U, cos(t + o)
Un=Rl,=>U=R.I
- Bién d¢ ap (U,,) = Bién d¢ dong (I,,) x Dién tro (R )
oy = ¢;: uvalcung pha
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2.3.2. Trén phin tir dién cam

- Dong dién chay qua cudn day la : i(t) = Iy, cos (t + @)

=> u (t) = L% = al.l_ sin(at +¢) = w1, cos(at +¢+90°)

Un = oL.1, (Bién 4p bién d9) i (0 I
U=oL.I Dién ap hiéu dun . s -
. (Pién ap hi¢u dung) + U (0
I, =1L

U, =U_ZLp+90°
¢ou— @; = 90° Dién 4p nhanh pha hon dong dién 90°

2.3.3. Trén phén tir dién dung

- Dién 4p dat trén hai dau tu dién: ug(t) = U cos (t + @)

] du i . 1
= i (t)=C—=——U_sin(at+¢@)=——U _cos(wt+¢p+90°
(1) it acon (at + ) oCon (at+o )

m

it | |
U= % I (Pi¢n ap hiéu dung)
.

U =-1 | (Dién 4p bién do)
o.C

. L[t]
Uu,=U_Le

I =1_Zp+90°
¢ou— @i = -90° Dién 4p nhanh pha hon dong dién 90°

2.3.4. Tré khang va dan nap

2.3.4.1. Tré khang (tong tré) I
_|_+ Hai otz
khéng
1 ngudn &
U xac lap
T =7 T | &#éuhod

- Z khong phu thudc U, I ma chi phu thudc vao ciu triic va gia tri cac thong sd bén
trong mang hai cuc.

- Z:duogc goi la tré khang cia mang mot ctra .

ZR:—.:R

' J [
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Z :ﬁ:ja)L
IL Lll

, Ve 1

I Co

[ —
B

=Z=R+ jolL - jé |
= UT =Z=R+ jX
Chay:
e R>0: = Pién trd. (tai mang tinh chat tré khang)
e X<0 = Pién dung (tai mang tinh chat dung khang )
e X>0 = Dién cam (tai mang tinh chit cam khang)
— PonvictaZ, R, L: 1a ohm (Q)
2.3.4.2. Tam giac tong tré:

U :Uméwu Uml(gﬁu _(Di)

— Y nghia clia tong tré: Z =|Z|£p = — =
I I.Zo, I

— @>0: Tai co tinh chét cam khang.
—  ©<0: Tai co tinh chat dung khang .
— ¢ =0: Tai thun tro.

—  @+90°:Téi thuan khang

. 1
Vidu: Z=r+j(L- —
Vi du: J( a)C)

A UEZE

AC
X
1 = L
Z| = |R? + (ol — ——)? 'S_H [
||\/+(a) Ca)) -'*"'fl'p}{..
. R
ol ———
¢ = arctg Co |_arctg >
- NéuX=0 = alet o= @ -2
" w,C °JLc
— @, goi 1a tan s6 cong hudng
— w=w, X=0taithuan tong3
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— w<w, X<O0 tii dung (V& so do vecto)
- >, X>0 taicam (véso dd vecto)

2.3.4.3. Dén nap (tong din)

Y=1=L=G+j5=|v|4a
Z U
Y|=+G?+B?
e B:Piéndan
e G: Dién nap
— Donvi: G va B la mho(1/Q).
A==0Q=Q, — ¢,

Vi du: Hay xac dinh tr¢ khang Z va dan nap Y ctamach R, L, C ndi tiép.

Giai

Z, =R I R L
Z=2Zg+Z +Zc Trongdl: Z, = jo.L + b tovd
1 .
7 =
© joC v = C
Z=R+j(a)L—ij
wC
1 2
Z|= \/Rz +(a)L—E) mo dun tré khang Z
. 1
1 1 R— j(wL——2)
Y=Z= - -G+ jB
z R+j(a)L—1j R?2 L 1Y
C T
G= R 5
1
R2+(a)L—j
1
L —
o (w a)C)
1 2
R2+(a)L—j
wC
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2.4. CAC PINH LUAT OHM, KIRCHHOFF DANG PHUC
24.1. Pinh luat ohm dang phirc

Z=R= U =Rl
U=2Z. hoicl =Y,U Z=jL=>U=2Z1l= jolLl

1 .1 ..
/= —=U=—j—.I 1/j=-
iCo ic ot (=)
Vi du:
Cho mach nhu hinh v€. Hay tinh dong dién I trong mach va dién ap Ur; ? Ug, ? Ugrs? trén

cac dién tr¢ trong mach.

Giai:
— Ry, Ry, R3 duge ghép ndi tiép nén ta co:
R
Z =R+ Ry+ Ry = 1KQ AAA
r 4 r r ]-m Q
— Ap dung dinh luat Ohm mach mac noi tiép
ov (\) R% 500 Q
Ta co: |:E:£:10mA R.
Z 1kQ AA
a \ A 400 Q
— Dién &p qua tung dién trd trong mach:
URl = IRl =1V
URZ = |R2 =5V
URl = |R3 =4V

2.4.2. Pinh luat kirchhoff 1 dang phire.
“Téng dai s6 cac anh phtic cua cac dong dién vao hodc ra mot nit hoadc mdt mat kin bat ky

bang khong.”
>+l =0

Vi du: Cho mach nhu hinh v&. Hay tinh dong dién trong mach.

Gidi: ) i
: o \ . ST 4 8K Iy
— Theo dinh luat Kirchhoff 1 dang phuc ta c6 AP NPP-
I =T, +0,=0=1, =10 +I, 112
— Matkhéc: I, =J, =6£30°
. 6/30° 1%
i, =J, =345 3 /45°
— T cac dir kién trén ta duoc
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i, =630 +3/45° =52+ j3+21+ j21=7,3+ j51=9,8,34,9°

2.4.3. Pinh luat kirchhoff 2 dang phirc
“Téng dai s6 cac anh phtic ctua di¢n ap cua tat ca cac phﬁn tir thuoc mdt vong hodac mot mét

ludi bat ky thi bang khong.”

3 (+/-)U, =0

Vidu:ChoR,=1Q,R, =3Q,L =1H,C =1/9F

— Timdong i,,i,,i,? vacac ap U,,,U,,,U, ,U_?Suy ra Ugi(t) , Uro(t) , U (t), uc(t)

Buwéc 1: Bién d6i mach sang dang phtc.

I 1 I

2
Z, = joL =j3Q > AN T >
1 _ !
J.oC 1.
) .-'"“"\-\.-]3
E=5/0"v 3
Budre 2: Viét cac dinh luat ‘

#«l —I,-1,=0 () (Pinh luat K1)

#[ +3l,+j31,-520°=0 (2) (Pinh luat K2)

=3I, —j3l,—j3l,=0 (3)

(Pinh luat K2 cho mach vong bén phai)

Budc 2 : gidi h¢ phuong trinh ¢ bude 2 ta dugce cac nghiém phuc
Tupt@=1,=1-1I, (4)

Thay (4) vao (3) ta duogc: jI+1,=0=—jli=1I, (5
Thay (5) vao (2) taduge: (4—j3).I =520° =1 = %_3 =0,8+ j0,6 =1,36°87

I, =—jl =—j.(08+ j0,6) =0,6 — j0,8 =1~/ —53%13

l,=1-1,=(08+ j0,6)—(0,6— jO,8) =02+ jL4=1414,81°87(A)
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Uy, =11 =1,3687(V)
U, =3I, =3£-53"13

U, = jLel, = j3.12-53"13=3,36°87

U,=—j—.I,=-j3.1,414/81°87 = 4,243/ - 813
Cw

(UL, (t) =1Sin(3t + 36°87)
Uy, (t) = 3Sin(3t — 53713)
u, (t) = 3Sin(3t + 36°87)

\uc (t) = 4,243Sin(3t —8°13)

24.4. Cic phép bién d6i twong dwong :
— Céc ngudn &p cung tan sd mac ndi tiép hodc khac tan s6 méc nbi tiép,hodc tan sd
mic ndi tiép
— Cac ngudn dong mac song song
— Tongtromic Y -A
— Ngudn ap miac ndi tiép tong tré ,suy ra nguoén dong song song tong trd .
2.45. DO thj vecto
— D0 thi vecto :tir cac dinh luét kirchhoff dang phtrtc = khéi niém vé do thi vecto,
n6 biéu dién hinh hoc ctia quan hé giira cac bién do phuc dong va ap trong mach
dién theo dinh luat kirchhoff.
Vidu: D0 thi vector ciia mach R, L, C nbi tiép, trong 3 trudng hop mach cé tinh
cam, tinh dung va tinh thudn tro.
— Chon gbc pha ban dau cua i bang khong vecto I biéu dién | c6 suat bang 1_va
goc bang khong

e U, =RI=U, cungphavédi | vacobiénddlaR.I,

e U, = joLl=U_ nhanh pha honso véi I la90° va c6 bién do 1a .L.I,

e U,=-1_i=U, chim phahon so véi | 1290° va c6 bién do 1a ——.1_
JoC wC
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U,
; Ug U=U, |-C
I Ur \L 8] :
, 0 C U
Yo
hink a e hinh b hinh o

» Hinha ¢ >0 cam tinh
» Hinhb ¢ <0dung tinh
> Hinha ¢ =0 thuan tro

2.5. CONG SUAT TRONG MACH PIEN XOAY CHIEU VA PO CONG SUAT

— Theo chuong 1 ta c6 cong thic tinh cong suat nhu sau:

P(t)=u(t) . i(t)
— Trong mach diéu hao ta co:

i(t) =1, cos(at+¢,)
u(t) =U,, cos(at + ¢,)

2.5.1. Cong suat thue P
p(t) =u(t)i(t) =U I, cos(at + @) cos(at + ¢,)
PO =5Unl €050, ~ ) + U, L, 05(20k + ¢, +1)
= Cong suét tirc thoi ¢6 2 thanh phan: thanh phan khong d6i va thanh phan xoay chiéu bién

thién theo hinh sin véi tan s6 2 gia tri trung binh ctia cong suét:
17 1
P ==|P()dt==U_I_cos(p, — ¢,
e =7 POd=JUn 1, cosl, —0)
2.5.2. Cong suét trung binh con goi I cong suit tic dung

P=2U, 1, co5(p, —¢1) =Ul s, ~ )

2.5.3. Cong suit phan khang Q
— Cong suat phan khang duoc dinh nghia nhu sau Q = U.Lsin( ¢, — ;)

> Trén dién trd : p(t)=u(t).i(t)=R.I*{l+ cos(2at + 2¢)}
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> Trén dién cim: p(t):U(t)I(t)-%Umlm cos(2at + 2¢+%) - —%Umlm(Za)t +2n)

> Trén tu dién: p(t):%um | cos(2at + 2u1—%) _ %um | sin(2at +20,)

+ Kétluan

— Tréndiéntro: P=RI*> , Q=0

R A _ _ 1 . 2
— Tréncupncam: P = 0 , Q= EUmImSInE=XLI >0

n _ 21 . T 2
—  Trén tu: P=0 : Q_EUmImSIn(_E):_XCI <0
2.5.4. Cong suat biéu kién S

s=1u 1 —ul
2

=>{Ulcos(p, — ;) }*+{Uisin(p, —¢)}*=U°*1° =5°
— Tathay: S? = P? + Q2(VA)
Ta co:

o @
P =Scos(g, —,) Q=Ssin(g, —¢,) Q \< Q

— Ta co6 dugc tam giac cong suat

— (Cong suat ¢ dang phuc.
— Nguoi ta dinh nghia céng suit & dang phirc nhu sau:

S=P+jQ=Scosp+Ssing véi p=g¢, —g,

Do s:%umun nén S=U,1,Z¢, - o, =%um4¢i|m4¢2 :S:%U I, =U.I

(U, T 1a tri hiéu dung phirc )
— Trong mdt mach dién tong cong suit tic dung (phan khang) cung cip boi cac
ngudn bang tong cong suat tic dung (phan khang) trén cac phan tir khac (tai):

I, =10£30°(VA)
Vi du: S =250 + j1250(VA)

S =375+ j1250(VA)

Tim E,,E,,I,,1,,1,. Trong d6 S,,S,: Cong suat phat bdi 2 ngudn
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2.5.5. Phoi hop tré khang giira tai va ngudn

— Phdi hop tré khang giita ngudn va tai dé tai nhan duoc cong sudt 1on nhat
E E

Z.+Z, (Ra+R)+i(Xs+X,)

— Dong dién qua tai: | =

— Dong dién c6 bién do :
E
I m

" \/(Rs + RL)2 +(Xs + XL)2

—  Suy ra cong suét tac dung trén tai la

=
P:i 2 2

RI; = 2 2
2 (Rs +R) +(Xs +X )

—~ TatimR_ vaX, saocho p,,

R, E?
Ry + R, #0 :XS:_XL:PL:+
Xs+X, =0 2(Rs +R,)

— TatimR_ d& P co gia tri 16n nhét vay ta 1dy dao ham dP_ 4 cho dao ham bang

L

khong (tim cuec tri cia ham P theo R )

R. - R, )E?
P =( s —R.) " =0< R, =Ry
- 2(Ry +R,)

— Suy ra P dat cuc dai tai : Rg =R

— VaydéP_ can c6 cac diéu kién sau:
R, =R .
% hay Z,=Zs
X, =-X,

®

Z, =Ry — jX
2.6. MACH CONG HUONG
— Mach cong huong 1a mach dién trong do xuét hién hién tuong cong huong . Cong
hudéng xay ra trong mach tai tan s ma ¢ d6 tong dién khang X(w)= 0 hay téng dién nap
B(w)=0.
— Nhu vay diéu kién can dé xay ra cong huong 1a trong mach c6 chira cac phan tir
L, C.
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— Trong ky thuét vo tuyén dién ,mach cong huéng thuong duoc dung dé tach riéng
cac tin hiéu.
2.6.1. Mach cfng hwéng noi tiép
— Trong mach cong huéng ndi tiép co6 3 phan tr R, L, C méc nbi tiép trong d6
mach duoc kich thich bdi sir dién dong sin vé6i tan s6 co6 bién do phirc 1a
E=E, Zo -

1 R
g iR

— Tro khang cia mach. +
Z=R+joL +1/joC=R+j(oL-1/0C)=R+jX(w) 7
Vi X(o) = (oL — 1/ ©C) la dién khang ctia mach _

| |
[
2

— Piéu kién xay ra cong hudng trong mach 1a X(w) =
1 e 1
ﬁ khi do Zmin = R, Y =—

Osuyra X(w)=w, = =5
— Nhu vdy O tan s6 cong hudng o = m, dong dién trong mach c6 bién d6 16n

m

A M E \ 9 LA A r 3 LA R <9 A r A r
nhat bang 3 con ¢ tan so cach xa w, thi I, va tong dan Y giam dan. Cac nguon tac

dong co tan sO gan tan s6 ®, cO thé tao nén trong mach dong di¢n 16n, con ngudn co tan
sO xa tan sO ®, tao nén trong mach dong dién nhoé nén coi nhu bi chan lai. Ta néi mach

co tinh loc.

2.6.2. Mach cfOng hudéng song song.

— Mach cong hudng nbi tiép dic trung béi mo dun dan nap co gid tri 16n trong giai
tan s6 hep quanh tan s6 cong huong. Trong nhiéu Gng dung thuc té thuong can nhiing
mach c6 tinh chat nguoc lai. Mach cong hudng song song cho phép thoa man cac diéu

do

J =J, 40,

— Déan nap cua mach +
Y=G4tg s =G+j[a)c:—ij jﬁiﬁm
jaC _

. 1

G+ J[a)C—J
ol
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% O tan s6 cong hudng ap u(t) cung pha véi j(t)

7 -1
G

% NéuG cang nho thi dién trd cang 16n thi mach c6 tinh chon lgc tan sb t6t hon

|'L+|'C=_U +L.=j[m<:—iju'=o
jo,L  —] oL
@,C

=J=1,=GU
% Toan b ngudn dong chay qua dién trd I va I, c6 cung do 16n nhung nguoc pha
nhau

Iy lem  @CU,
JJ. GU, =Q

m m

< Néu Q rat 16n thi ¢ cong huong I, VA lcm rat 16n hon so v6i I, nén cong hudng song

song duoc goi la cong hudéng dong dién
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BAI TAP
2.1 Dong dién chay qua phan tir dién tré R =300Q c6 gia tri nhu sau.
i(t)=10t A 0<t<lms
a) Tinh trj trung binh cta cong suét tiéu hao trén dién tré
b) V& gian d6 thoi gian ciia dong dién trén trong mot chu ky
2.2 Xac dinh cong suat trung binh cta p(t)=R.In2(1+c0s o t)?

2.3 Tinh cong suét tiéu hao trén dién tré 6Q

6 o4 207 IH
W ol Tl Tl Tol' W F i ol Tl Tom'
Yo
¢ 18 F—=—

2.4 Tinh cong suét tiéu hao trén dién tro 10Q

10 H

W.-""u""u""u""\.

e
100Cos50t
10V

2.5 Tinh cong suét tiéu hao trén dién tré 0.4Q

o I
s -
/J\ Io
\%/ Boos2t S 101 041 5 éHccs?t

—=
V1
|1
+ [
1F
1O 4 <0507
Seos(?t-457 I'::T} | — 05F
—_— Q5F 5’3 0254
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2.7 Tinh cong suét tiéu hao trén dién tré 1 Q

3¢ 1H
Pp—
1
"Cj 18cos2t 1y 05H{ @ 2A
o2sFL
T
2.8 Tinh cong suét tiéu hao trén dién tré 2Q
40 1H 10
S e Tl Tl T ¥ o
0.5H

’_
?O EA TD-ESF

2.9 Tinh cong suét tiéu hao trén dién tro 2Q

20 1H 0.25F
]}
{:T} Aeosdt 1 HT" Scos2t

2.10 Tim dong dién xéc 1ap va h¢ s6 cong suat ciia nguodn trong mach.

]
s I
/J\ ) 1
* 1 4co=dt e F —

2H

2.11 Tim dong dién x4c 1ap I va hé s6 cong suat ctia ngudn trong mach. Va xac dinh tong

tré noi song song voi ngudn dé h¢ s6 cong suat ciia nguon la cuc dai.

{ 2H 4
e oy
L 2H
{i}lﬂtas?t 21202 E
0.25F
T
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2.12 Xac dinh téng trd ndi song song véi ngudn dé hé sb cong suit ciia nguon dat 0.8.

20

P — 2+

40 1

2.13 Tim cong suit tac dung (cong suit thuc) , cong suat phan khang , cong suit biéu kién

A

cua nguon trong mach.

i 60 1H

A

14.1Cos2t 20 15
4

2.14 Tim cong suat tac dung (cong suat thuc), cong suat phan khang, cong suat bicu kién
va hé sb cong suit cia ngudn trong mach.

21

i 501
2y @1
(JP 100 E% 2 'HT

2.15 Trén mach dién nhu hinh v& biét chi s6 cia Ampemét 13 SA. HAy xac dinh s chi

cua cac Vomét V ; V1 ; V2 ; V3 la bao nhiéu (Bié"g chi s6 ctia vonmét chi sb do hiéu

: j6
300 4 J
dung ). o I
Leo-L®
Y
[ {LJ

2.16 Xét mach di¢n nhu hinh vé& . Vi tr1 hi€u dung cho trén hinh v€ hay xac dinh tri hi¢u

dung cua cac dong dién I ; Iy; I,.

114 '123; 124 l3a _Lim laa

D1 = -" !
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2.17 Cho mach dién nhu hinh v&. Biét dién ap giita hai dau dién tro 13 : 45v2sinwt. Tim

o=

30 i

R e WA

chi s6 cia Ampemét.

2.18 Tinh dong dién trong cac nhanh. Nghiém lai su cAn bang cong suit tac dung, cong suit

phan khang trong mach dién nhu hinh v&. Biét rang E = 50 V ( Hiéu dung)
.L; 100 i
[:['] E TI -j50 j4Q

2.18 Xac dinh cong suat cung cap boi timg ngudn E1; E2 trong mach dién nhu hinh v&

E1=E2=10+/2 sin(et +90°)

20 s“;'?z l

452 -2

FIE, (XD g
T

F 202

2.19 Cho mach dién nhu hinh v€. Trong do6 cac gia tri trong mach nhu sau: E = 110 cos(2t
)V, R1=3Q; R2=R3=2Q, L =1H.

R
AN *
- Rz
O :
L
a. Viét cac phuong trinh Kirchhoff ?
b. Tinhi(t) ; iy(t) ; ix(t) ?
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2.20 Cho mach dién nhu hinh v&. Trong d6 hai ngudn ap va mot ngudn dong chua biét gia

tri va chiéu. T
R
P .
+ 6V -
— ATAYe ]
201 120)
34
L4

a. Tinh cong sut tiéu thy trong timg dién tro ?

b. Tinh dong dién trong cac nhanh ?

c. Tinh dién 4p trén hai dau timg nhanh ?

d. Xac dinh chiéu cta cac ngudn va tinh cong suat do ting ngudn phat ra hoic tiéu
thu.

e. Kiém tra dinh ludt bao toan cong sudt trong mach ?
2.21 Cho mach dién nhu hinh v&. Trong d6 ngudn ap E = 4 cos 6t va mot ngudn dong

J=2sin6t; R=2ohm: C=1/12F.

R
SV

[

E

Tinh dién ap trén hai dau tu dién ?
2.22 Cho mach dién nhu hinh v€. Tinh dién ap trén hai dau tu dién ?

12 cos 4t

BCos 4T (T) ALl E F == U 2 5in 4t

2.23 Tim dong dién trong cic nhanh ¢ mach dién nhu hinh v&. Hiy dung phuong phép thé
nat .

E, 202 E‘, 10 152

> iy iy

] 8 Is TIQ
448
v T {i 20 = o (L 16y

LT Ty

I l l
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2.24 Tim cong suat cung cap boi nguon va cong suat tieu thu trén cac dién tréd cua mach

dién nhu hinh v&. Cho biét hiéu dung phic E = 1042 sin(wt +90°) . Dung phuong phap

z —j2o ELo:

—js02 —T—

e iz0 3

dong di¢n mac ludi .

152

n nhu hinh v& bang phuong phap thé nat ?

>

2.25 Tim dong dién trén cac nhanh cua mach di

124
fe
s
I
o 0250
Wi
12—> Iq’—:» T Tﬂ
A ; +|
R
ly 01250 oy
i T1,

ﬁvﬁ“‘) ITD A 193

2.26 Cho mach di¢n nhu hinh . Tim gia tri dong dién qua cac nhanh trong mach. Trong do

cac gia tri trong mach nhu sau T1 l:f'
E1=9V.E2=7V. Tgy-Bs Ry

Iz ¢ " I Isﬂ
R1=R4=4Q. 214 Ly 6T = m, =
R2=R3=2Q, L (L

(2) 85
R5=5Q.R6=15Q. T4 T 113
2.27 Cho mach dién nhu hinh v&. Hay tim dong dién I theo phwong phép thé nit .
/‘:\413{

20

/l\ {ng T2 1',
! f} 457 410 62
T i

2.28 Cho mach di¢n nhu hinh vé. Hay tim dién ap U(t) ?

Lr
a

1
S cos (Bt — 45%) A= £

- % A

i

wjsd]
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CHUONG 11
PHUONG PHAP PHAN TiCH MACH

— Trong cac chuong trudce, mach dién dugc xét thuong thudc loai don gian, dé giai
chung ta 4p dung truc tiép hai dinh luat kirchoff 1,2 ciing nhu phép bién ddi mach tuong
duong dé don gian mach trudc khi giai. Di voi mach phire tap viée phan tich mach van
|4 hai dinh luat kirchoff, tuy nhién c6 nhirng phuong phap cho phép ap dung cac dinh
luat nay mot cach hé théng hon, hiéu qua hon, gidi mach nhanh hon sé& duoc trinh bay
trong chuong nay.

3.1. PHUONG PHAP DONG NHANH

—  Gia sir chiing ta c6 mot mach dién trong d6 c6 s6 nhanh 1a: n; sé nat 1a: d. Ching
ta viét (d-1) cac phuong trinh Kirchhoff 1 va n-(d-1) cac phuong trinh kichhoff 2 cho cé
mét ludi trong mach dién. T cdc phuong kirchhoff 1 va kirchhoff 2 ta nhan duoc n
phuong trinh trong d6 s6 an 1a n (Ia cac dong dién trén cac nhanh) khi d6 ta giai heé
phuong trinh n 4n s6 va n phuong trinh. Phuong phap ndy ngudi ta goi 1a phuong phap
dong dién nhéanh.

—  Chu y : phuong phap nay chung ta da khao sat trong cac chuong 1 va chuong 2.

3.2.  PHUONG PHAP THE NUT

— Trong phuong phap nay ngudi ta dua vao cac phuong tring kirchhoff 1 dé tinh
toan dién thé tai cac nat nén ngudi ta goi n6 1a phuwong phap dién thé nut. Trong phuong
phap dién thé niit ngudi ta viét cac phuong trinh kirchhoff 1 cho cac nit va sau d6 qui
ddi cac dong dién nhanh vé dién thé tai cac nat. Khi d6 ching ta nhan dugc mot hé
phuong trinh ¢6 chira an 13 cac dién thé nut.

— Giai hé phuong trinh dién thé nat. Tim cac dién thé tai cac nut va tir d6 co thé tinh
toan dugc cac dai luong khéc tir cac dién thé nut nay.

— Trong phuong phap dién thé nit ching ta nhan thay phuong phap nay c6 wu diém
1a giam duoc s6 phuong trinh dang ké so voi phuong phap dong dién nhanh. S6 phuong
trinh bang (d-1).

— Khao sat phuong phap dién thé nat. Gia sir chung ta c6 mot mach dién trong d6

¢6 sO nhanh 1a: n va so nut 1a d.
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Buoe 1:

— Chon mot nut bat ky lam gbc (chung ta co thé chon mot nit bat ky trong mach
di€n, nhung nén chon nut nao co nhiéu nhénh t&i n6 nhét, dé tién loi vé sau khi tinh toan
cac dai luong khac d& dang hon ). Nat gdc c6 dién thé bang khong goc ¢ = 0

_ Dién ap giira hai nut | va j: Uj;

Chl §: Dién ép gitta hainat IvajU;; = @; — @ = —(@; —@;) = —U;;
Budc 2:

— Viét tat ca cac phuong trinh Kirchhoff 1 tuyén tinh ta co thé viét duoc (d-1)
phuong trinh kirchhoff 1 tuyén tinh. Chiing ta s& nhan duoc (d-1) phuong trinh ¢ chia
n dong dién nhanh. Quy dbi cac dong dién nhanh vé dién thé tai cac nut theo cac quy tic
sau.

_ Dong dién nhanh | :UE hay |:% _ @. Nhu vay dong dién nhénh s

duoc quy doi vé dién thé .
Budc 3 :

— Sau khi thyc hién Budc 2 xong ching ta nhan dugc mot hé phuong trinh co
chira cac an 1a dién thé tai cac nut. Giai hé phuong trinh ma ching ta nhan duoc dé tim
dién thé tai cac nut.

— Tim dién thé tai cac niit xong chung ta tinh cac dai lugng khac nhu dong dién

(o — ;)

L U,
trén cac nhanh 1, = — =
Z Z

— Tim dién ap trén cac nhanh: Ui=0, - =—(pi—9) =Y,
— Tim cong suét va cac dai lugng khéc v.v...
Vi du 1: Cho m6t mach dién nhu hinh v& va c6 cac théng sb trong hinh v&. Tim cac dong

dién trong cac nhanh? 43

'._"r"!.-"q\'\-\.-'_'

| -
3_ .
Fq

<ot -
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— Dé giai dugc vi du nay chung ta c6 thé dung hai cach:
1. Phuong phap dong dién nhanh
2. Phuong phap thé nut.

— Nhung trong phuong phadp dong dién nhanh s phuong trinh s& nhiéu hon
trong phuong phap dién thé nat. Do mach dién trén c6 sé nhanh n = 4 vanit d = 3 nén
chung ta c6 4 phuong trinh dong dién nhanh nhung chi c6 2 phuong trinh dién thé nut.
Nhu vay sé phuong trinh va sb an cta phuong phap dién thé nit sé giam di mot nia.

Buéc 1: Chon niit sé 3 lam goc = @5 = 0 volt
— Dién éap gilta hainitivaj:U; = ¢ -9,
= biéndp gitahainit 1 va2:U,=¢ —¢, =-U, =—(p, —¢,)
= Dbiéndpgitahainit 1 va3: U ,=¢ -, =@, =, =—(p; —¢,)
= bién dp gitahainat 2 va3 : U .=, —@, =@, =U,, =—(¢; —@,)
Buéc 2: Viét tit ci cdc phwong trinh kirchhoff 1 tuyén tinh :
— Tainut sd 1 ta c6 phuong trinh kirchhoff 1:
K@):1,-1,+1,-3,+J3,=0 (1)
Tai niit s6 2 ta co phuong trinh kirchhoff 1:
K@):1,+1,-1,-3,+J3,=0 (2)

Quy doi cac dong dién nhanh vé dién thé tai cac nut .

U
I, = - :Y1(§03 _§01) :Yl(_§01)
R,
| ——U31—Y - =Y, (-
2= R~ (@3 —0,) =Y, (~9,)
2
Uy, (-9, '
I, = R132: 1R3 2 =Y;(p, — ;) 3
U _
_ 21:(% ¢1)2Y4(gp2

I _
4 R, R, @)

(D) = Vi) -Yi(o - @) + Vil —9,) =I5 + 3, =0
(2) = Y.(=0,)+Y3(—9,) Vi@, —) = I, + 3, =0
— Nhu vay dong dién nhanh d3 duoc quy d6i vé dién thé ¢
Buoc 3: Sau khi thwe hién budc 2 xong chung ta nhdn dwoc hé phwong trinh sau:

1) = Y. (=) = Ys(o, — @) +Y, (0, —)) =I5+ 3, =0
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2 = Y, (=0,) +Ys (@ — ;) =Y, (@, — ) —J, + I, =0

:{(Yl +Y3 +Y )0 — (Y3 +Y,)e, =—J3+J,
—(Ys+Y)o + (Y, +Y; +Y,)p, =3, + I,

— Hé hai phuong trinh trén c6 thé viét duéi dang ma tran nhu sau

(Y1+Y3 +Y,) —(Y;+Y,)
—(Y5+Y,)  +(V+Y+Y,)

Jl_‘JS
‘]3_‘]2

(2% _
@,

— Day 1a hé phuong trinh c6 chira cac an sb 1a dién thé cua cac nat. Giai hé
phuong trinh nay ching ta c6 duoc dién thé tai cac nat va tir d6 tinh toan duoc cac dong
dién chay trong cac nhanh.

U31

|1:?:Y1(§03_¢’1):Y1(§01)
1
U
|2:%:Y2(¢3_¢1):Y1(¢’1)
1
Uy, (o—9,)
I, = )y )
3 R, R, 1
Uy, (o-9,)
=22 (B0 Ly, )
4 R, R, 4\ Py

Ta rut ra nhan xét sau:

% Hé phuong trinh trén khong phu thudc vao chiéu duong cia dong dién chay trong
nhanh

% Phuong trinh viét cho nut 1: hé s6 cta @, 1a (Y1+Y,+Y3) bang tong cac dan nap cia
cac nhanh ndi vao nit 1. Hé sb ciia @, 1a —(Y3+Y,) bang trir tong cac dan nap cila cac
nhanh ndi tir ntt 1 dén nat 2

% S6 hang phia bén phai trong phurong trinh viét cho niit 1 13 J, —J; bang tong dai s6 cac
ngudn dong d6 vao nat 1 (di vao mang dau duong, di ra mang dau am)

% Phuong trinh viét cho nut 2: hé s cta @, 12 (Y4+Y,+Y3) bang tong cac dan nap cia
cac nhanh ndi vao nat 2. Hé sb cua @ 1a —(Y3+Y,) bang trir tong cac dan nap cia cac
nhanh ndi tir nut 2 dén nut 1 (bang trir téng cac dan nap cla cac nhanh ndi tir nit 1
dén nut 2)

% S6 hang phia bén phai trong phurong trinh viét cho niit 2 1a J, —J; bang tong dai s6 cac

nguon dong do6 vao nut 1 (di vao mang dau duong, di ra mang dau am)
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— Trong trudng hop tong quat ddi voi mach c¢6 d nut, ta c6 thé ching minh ring

mach c6 d-1 phuong trinh thé nat

Yo o Yo e Y141 21 Ja1
Yoo o Yoo Youa || @2 _ Ja2
Yoar Yoz oo Yar0a ][ Poa Jaaa

Trong dé:
v Yii =téng cdc din nap noi téi nit i
v Y;j = Yji = -(tong cdc din nap ciia cic nhdanh noi gijva 2 NGt i va j
vodyi= tong dai 56 cdc nguon dong dé vao nut i (di vao mang diu dwong, di ra mang
diu dm)
Chuy:
% Tong tré cua ngudn ap (ly tuong) bang khong
< Tong tré cua ngudn dong (ly tudong) bang vo clng

VdI: Cho mach dién nhu hinh v&. Tinh dién 4p trén nguon dong chon @, =0 (V)

(4+2+1) @14 ¢o. @3=4
L

-4 @ +(1+2+4) @2 ¢3=0 210
1

3
-1 —2 @+ (2+1) p3=-1 4y 2T C‘D”‘“
- . . 44 :' Tm .

= Gidi h¢ phuong trinh trén ta suy ra: |
¢1-1.104 V i 0
0=0.792 V
¢3=0.563 V

— Dién ap trén ngudn dong 4 A =¢;. ¢ =1.104 V
— Dién ap trén ngudn dong 1A= - ¢, =0.563 V
Vidu 2: Cho mach nhu hinh v&. Tinh c6ng suat phét trén nguodn dong.

4ATT
b
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— Chon nit s6 4 13 nat gdc=> ¢, =0. Nhu vay nit s6 3 ¢6 dién thé ;=2 V
8 01—2 P2— 6 03=6 (1)
-2¢1t 902-393 = 6 (2)

=2 3 STy
— Giai h¢ phuong trinh trén ta co : 1 N
1
01=2.56 V 277 Rl
— BA
0= 1.24V % s
p3=2 V )

— Pién ap trén ngudn dong U = @ - ¢, = 2.56 V
= Cong suét phat trén ngudn dong P = 2.56 x 6 =15.36 W
3.3. PHUONG PHAP DONG MAT LUOI

—  Trong phuong phap nay ngudi ta dwya vao cac phuong trinh kirchhoff 2 dé tinh
toan dong dién trong cac mic ludi nén nguoi ta goi nd 1a phuwong phap mic ludi. Trong
phuong phap dong dién mic ludi ngudi ta viét cac phuong trinh kirchhoff 2 cho cic mic
ludi va sau d6 quy doi cac dién ap trén cac nhanh vé dong dién trong mac ludi. Khi d6
chung ta nhan dugc mot hé phuong trinh c6 chira an 13 cac dong dién méc 1udi .

—  Giai hé phuong trinh méc luéi. Tim céc dong dién trong mac ludi va tir d6 co thé
tinh toan cac dai luong khac tir cac dong dién miac ludi ndy.

— Trong phuong phap dong dién mac ludi ching ta nhan thdy phuong phap nay co
vu diém 1a giam duoc s6 phuong trinh dang ké so véi phuong trinh dong dién nhanh. S6
phuong trinh bang sé mac ludi trong mach.
< Dinh nghia dong dién trong mic luéi:

— Dong dién mdc lwéi la dong dién dwoc dinh nghia dé ding trong tinh todn.
“Dong dién nhdnh bang tong dai soé tit cic cdc dong dién mic lwéi chay qua nhdnh
do”.

Quy wée: Chiéu cta dong dién méc ludi va chiéu cua dong dién nhanh.

v' Néu nhu chiéu cua dong dién trong mac ludi cing chiéu v6i dong dién nhanh thi

du ciia dong dién mic ludi 1a ddu (+)

v" Néu nhu chiéu cua dong dién trong mac ludi nguoc chiéu véi dong dién nhanh

thi diu cua dong dién méc lué6i 1a dau (-)
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— Khao sat phuong trinh dong dién mac ludi:
— Gia sir chung ta c6 mot dong dién trong d6 ¢6 s6 nhanh 1a: n va sb nat 1a: d

& Buwoéc I: Viét (n-d+1) phuong trinh k 2. Trong d6 cac an sb 1a dién ap trén cac nhanh

& Budc 2: Quy doi tat ca cac dién ap va dong dién trén cac nhanh vé dong dién trong cac
mac ludi.

* Buwdi 3: Sau khi thyc hién bude 2 xong chiing ta nhan dugc mdt hé phuong trinh ¢ chira
cac an 1a dong dién mic ludi. Giai phwong trinh ma ching ta nhan duoc dé tim dong
dién mic luéi tim dong dién méc ludi xong ching ta tinh cac dai luong khac nhu dong
dién trén cac nhanh

v Tim dién ap trén cac nhanh

v" Tim cOng suat va dai lvong khac v.v...

Cho vi du nhw hinh vé: mi
< + —
R1 N
_f/ F-Im]Tl,
e I3
LA My
R2 R3 YIS
16

Budéc 1: Viét (n-d+1) phwong trinh K2. Trong dé cdc dn sé la dién dp trén cic
nhanh:
v’ Viét dinh luat kirchhoff 2 cho mac luéi s6 1
-E,-U, -Uz-U;=0
>R 1+ Ry L, +R3l3=-E; (1)
v' Viét dinh luat kirchhoff 2 cho méc ludi s6 2
-E;-U,-U;=0
=>R; l, +Rs I, =-E; (2)
v’ Viét dinh luat kirchhoff 2 cho méc ludi s6 3
Rals + Rs Is — R4l,=E 5(3)
Ta c6 hé¢ phuong trinh sau :
Rili +Ry b +R3l3=-E; (1)
Ryl + Ry ly =B (2
Rals +Rsls—Ruly =E3  (3)
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Buwdc 2: Quy doi tat cda cdc dién dp va dong dién trén cdac nhanh vé dong dién
trong cdc mac lwdoi.
I, = -l (dong dién trén nhanh nguoc chiéu véi mac ludi )

I2 :|m2'|m1

I3 =lng-Im1
|4 :|m2'|m3
I5=Im3

=> Ry(-Im1) + R2 (Im2-Im1) +R3 (Imz-Im1)=-E2 (1)
=> Rz (Im2-1m1) +Ra (Im2-Im3)=E1  (2)
=>R3 (Ima-Im1) +Rs (Ims)- Ra (Im2—1Im3) = E3 (3)
— Nhu vay ta c6 dugc hé phuong trinh dong dién mac ludi sau:
(Ri+ R+ R3) lm1 - Ralma— Rslmz=E»
-Rolmi + (R2 +Ry) Ima— Ry Iz = E4
-R3 I —Ralm2+ (R3 +R4 +Rs) 1z = E3
Bwoc 3 : Sau khi thue hién buwoc 2 xong chung ta nhdn dwgc mot hé phwonh trinh
CO Chiva cdc dn la dong dién mic lwéi. Gidi phwong trinh ma chiingta
nhgn dwoc dé fim dong dién mic lwéi tim dong dién mic lwéi xong
chiing ta tinh cdc dai lwong khdc nhw dong dién trén cac nhanh 1, =-

Iml

|2 = Im2'|m1
I3 = In3-Ims
I4 = Im2'|m\’:’.
Is=lm3
v Tim dién ap trén cac nhanh.
v Tim cong suat va cac dai luong khac v. v...
+ Ta rut ra nhin xét sau:

(Ri+R2+R3) Im1 - Rolm2 — Ralms = B>
-Ro lmi+ (R2 +R4) Ina— Ry Iz =By
=R3ln1— Ralma + (Rs R4 +Rs) I3 = E3
% Hé phuong trinh trén khong phu thudc vao chiéu duong cia dong dién chay trong

nhanh.
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% Phuong trinh viét cho mach vong 1: Hé s6 cua Iy 12 (R;+R,+R3) bang téng cac tong
dan ctia cac nhanh trong mach vong 1. Hé s6 cua Iy 13 — (R,) bang trir tong céc téng trd cta
cac nhanh niam giita hai mach vong 1 va 2 (néu ta chon cic vong cung chiéu). Hé s6 cta Iy
la — (R3) bang trir tong cac téng trd clia cic nhanh ndm gitta hai mach vong 1 va 3 (néu ta
chon cac vong cung chiéu). S6 hang phia bén phai trong phuong trinh viét cho mach vong 1
la E, bang téng dai s cic ngudn 4p chay trong mach vong 1 (di cung chiéu mang diu
duong, di nguoc chiéu mang dau am)

% Phuong trinh viét cho mach vong 2: Hé sb cua Iy, 12 (R,+Ry,) bang tong cac tong dan
ctia cac nhanh trong mach vong 2. Hé s cua Iy 12 — (R,) bang trir tong cac tong trd clia cac
nhanh nam gitra hai mach vong 1 va 2 (néu ta chon cac vong cung chiéu). Hé s cta Iy 12
— (R,) bang trir tong cac tong trd ctia cic nhanh nam giita hai mach vong 2 va 3 (néu ta chon
cac vong cung chiéu). S6 hang phia bén phai trong phuong trinh viét cho mach vong 2 14 E,
bang tong dai s6 cac ngudn ap chay trong mach vong 1 (di cing chiéu mang déu duong, di
nguoc chiéu mang dau am).

% Phuong trinh viét cho mach vong 3: Hé s6 ciia I3 12 (Rs+R4+Rs) bang tong cac tong
dan ctia cac nhanh trong mach vong 3. Hé sb cua I, 13 — (Ry) bang trir tong cac tong tré cua
cac nhanh niam giira hai mach vong 3 va 2 (néu ta chon cic vong cung chiéu). Hé s6 cta Iy
la — (R;) bang trir tong cac tong trd cua cac nhanh nam giita hai mach vong 1 va 3 (néu ta
chon cac vong cung chiéu). S6 hang phia bén phai trong phuong trinh viét cho mach vong 3
la E; bang tong dai s6 cac ngudn ap chay trong mach vong 1 (di cung chiéu mang dau
dwong, di ngugc chiéu mang dau am).

— Trong trudng hop tong quat ddi voi mach ¢6 L=n- d+1 mat ludi, ta c6 thé ching

minh rang mach c6 L phuong trinh vong mat lugi

Z,, L, ... Zl,L I (=

Zoo Zy . Zow || 1oz |_| Eve

Z Z,_Y2 ....... Z | Im,L EV,L
Trong dé:

Zii = tong cdc tong din trong mach vong i
Zi=27Z;=- (tong cdc tong din ciia cdc nhdanh noi giiva hai mach vong i va j)
Ev, = tong dai s6 cdc nguén dp trong mach vong i (di ciing chiéu véi mach vong i mang

ddu dwong, di ngwoc chiéu voi mach vong i mang dau dam)
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Vi du 1: Cho mach dién nhu hinh v&. Tinh cac dai lwong mic ludi.

Ta thiét 1ap hé phuong trinh méc luéi
(2+1+1+3) 111~ 3 1o - 1113 = 36
-3 1+ (3+4) I - 0 1z = 24
-1 Iy - 0 Ip +(1+3) 153 = -42

Tir hé phuong tring trén ta giai duoc két qua:
Im1=6.55(A)
Im2=6.24(A)
I3=-8.86(A)

12V

Vi du 2: Cho mot mach dién nhu hinh v€. Tinh céc dai luong mac ludi

18+l 21, =110 (1) I1 5U

—» 1
2l +(2+16) I, =-5U; (2) ”\/{}j« <>

180
U]_ =2 |3 :2( Iml - |m2) (3) + lB 160
_ _ Ul® a0 - - o
=>Im =5A 110VC> f;;\) _52" Im2 élu
=> 1, =5A +— il

3.4. MACH GHEP HO CAM

— Néu bo qua dién tro, dién dung ky sinh cua hai cudn day gép hd cam, thi phuong

trinh lién hé gitra ap va dong cho bdi phuong trinh:

_dy, | di di,

U,(t) = — M —=. + B LA W B +
0= =M T
dl//2 d|2 dll U1[t]l dc"t _3 §2+ 4 l'—'z[t]
_ Ay, ai iz iy
V0= =Ly M M| M

"

v' Dau (+) khi i; va i, cing chiéu (cung di vao hodc cung di ra ddu chdm).

v' Déu (-) khi iy va i, nguoc chiéu.
Truong hop mach ¢ ché do xac 1ap diéu hoa ta co:
U, = jolLl, + joMI,
U, = jolL,l, £ joMI,
v' Déu cong tmg voi so dd phirc hinh 1

v' Dau trir (mg vdi so d6 phirc hinh 2
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— o, E———— ]
+ Jookd n + ]?.—'JMH +
o .
, - . jeoo L _:EZ ﬁjml_ i
011 JwT—1E§ .3; Jwly U5 L ! . 2 Uz

hinh 1 hink 2

Cach phan tich mach chtra phan tir bién ap 1y tudng
- Bién 4p 1y tuong dugc ky hiéu nhu hinh bén véi n goi 14 ty s6 bién ap hoic ty

sO vong Ly

R SO S
el NEEE -
U1 I, E‘_% li'z Hinh 3
il =
— Truong hop mach & ché do xéac 1ap diéu hoa thi ta c6 phuong trinh sau.
U, =nU,
I, =—1.|'l @
n

— Trong do chiéu duong cta &p va vi tri cac cyc cung tén nhu hinh 3
— Neéu vi tri cac cuc cung tén ngugc lai nhu hinh 4 thi:

U, =-nU,
. 1

I, =

()

n

1,

Hinh 4
- Tir biéu thirc (1) cho thdy c6 thé thay thé bién ap 1y twong nhu hinh 3 boi mot

trong hai mach twong duong sau:

Iy
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Vi du: Tim ap uy(t) ciia mach sau: 13-3_ ,\EES,\
Gidi :
'_~ : 1:2 Iz L,
Chon ¢, =0;Suyra ¢, =16V (1) . Tl -
Theo phwong trinh ctia bién 4p 1y twong 16Cos3t 40
'
] 4
U, =nU,
I.2 = _1 I.l
P, = 2.0,
taco: . 1. (2)
|2 = —E Il

Viét K 1 cho nat 2 ta duoc: I,—1,—1,=0

. L. |'3—|'4+'—1=o
Thayl, =—=.1, vao tasuy ra: ' '2
2 (03—(P2_(P2 @3 — (”1:0 (3)

8 4 4

T (1),(2),(3) suy ra: ¢, =U, =12.20°; u, (t) =12cos(3t)

=

Quy ddi mach thir cAp ra so cip

U, =nU, Iléjﬂ,l _
.1 " T lnl2
AN
" Bl 0 L) Q Z2in
. n
Y% . _ =
U o 1U, z Bl
ZV = I— = — = —2..— = —
., nl, n I, n
Nhan x¢&t
- C6 thé thay thé bién ap 1y twong va mach thir cip boi mot mach tuong duong
bang cach N ,
v" Chia moi dién ap ¢ tht cap cho n
v' Nhan mdi dong dién & thir cap cho n
v Chia mdi tr& khang & thir cap cho n’
— Quy ddi mach so cip vé thir cip ra
U, =nU,
1.
|2 = HI
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U, =nU, =n(-Z,.I, +E) =-nZ, (nl,) + nE,

Tir phuong trinh trén ta c6 thé suy ra so dd mach trong dwong sau:

itvn nfZ1 a1 A2

Nhan xét:

—  C6 thé thay thé bién 4p 1y tuong va mach so cdp béi mot mach tuong duong

bang cach
v" Nhan mdi dién ap, mdi ngudn stc dién dong & so cap cho n
v' Nhéan mbi dong dién, mdi ngudn dong & so cép cho n
v Nhan mdi tré khang & so cép cho n’

3.,5. CAC PINH LY MACH CO BAN

3.5.1. Dinhly til¢

— “Néu tat cac cac nguon kich thich trong ciing mot mach tuyén tinh dugc nhan
1én k 1an thi tit cac cac dap ing cling nhan 1én k l1an. Pic biét néu nhu mach tuyén tinh chi
c6 mot nguodn kich thich duy nhat thi méi kich thich s& ti 1& v6i dap tng d6”.

v Kich thich : cac ngudn doc 1ap
v Paptng: dong, ap trén mot phan tir hay mot nhanh
v k :1a hing s thyc hodc phuic

Chuy:

- Pinh 1y nay dung dé tinh toan cac bai toan di c6 cau trac khong ddi so voi
mot sb bai toan da giai sdn c6 cing mot cu trac. Chi thay doi trj sé ngudn kich thich, khi dé
ta chi can nhan véi cic dap ung mot hang s6 K (hang s6 nay 1a mot ti 1é gitta ngudn hay
kich thich di c6 sin va ngudn co tri sé méi). Ngoai ra dé don gian trong viéc tinh toan, ta
cho cac dap trng mdt tri s6 nao do6 va tinh nguoc lai cac gia tri kich thich cta bai toan da cho
=>hing s6 K=> nghiém lai cac gia tri ddp Gmg bang cach nhan cac dap ng véi hing s K
vura tim duoc.

Vi du: Ap dung tinh chét ti 18 x4c dinh dién ap Uy 0 mach di¢n sau:
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—  Taxac dinh stc dién dong E tdc dong 1én mach dé cho dién ap Ug c6 mot gia tri

cho trudc: chang han U, = j1 V

= | :‘]—1=140°A
J1

Tuong tu tinh nhu sau: i

=1, =% =1,90° A

— Tacho U, = j1 V va sau d6 tinh toan c4c dap tng va kich thich ting vbi cac gia
tri: Up =1V da cho ich:
l,=1,+1 =1+j1 A
U, =—jll,=—jl(l+ j)=1- j=+2--45" V
U,=U, +U,=1-j+j=1£0"V
u, 1

=, =—2="A
3 3

=1+, =0+ j1)+%= (g+ iy A

. 4 . 4 (4 . 25
U,=|-—jlll,=|=-j1]| =+ j1|===
o (3 ’)1 (3 ’L“J 3

:E:udczudamac:z—jﬂ:?v

—  Nhung diéu kién cho ban dau E = 7V. Do d6 ta suy ra dugc hé s6 K = % = %
3

— Do @6 tit ca cac dap tng déu nhan voi mot hé sb K cho phu hop véi diéu kién

ban dau: I',=K.I, = %(% jlj(A)

- 31 1
I',=K.l,==.2==>(A
=Ky =22 = (A)
, . 3.
I',= K.I, :Z(l+ j1(A)
, . 3.
|4:K-|4:ZJ(A)

.3
I',=K.I;==(A
=Ky =>(a)

3.
Ulo:KUo:ZJ(V)
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—  Gia trj can tim cua bai toan 1a U, :% i(v)

3.5.2. Pinh ly xép chong
“Pap tng tao boi nhiéu kich thich tac dong dong thoi thi bang tong cac dap tung
tao bi moi kich thich dap tng riéng 1¢”
Chuy:

—  Tinh chit nay dung dé tinh toan cac bai toan c6 nhiéu ngudn kich thich khac

nhau
vé tan s6 hodc chi mot ngudn kich thich nhung c6 nhiéu tan sé khac nhau.

—  Pé tinh todn dugc bai toan dang nay chung ta cin dung phuong phap xép
chéng. Phuong phap nay 1a mdt phuong phap hoa mach dién, dua mach dién vé mot cdu
trac don gian hon bang cach tach cac nguodn kich thich c6 tan s6 khac nhau ra khoi mach.

—  Ngdn mach tat ca cdc nguon dp Va hé mach tdt ca cdc nguon dong cb tan sb
Kh&c chi dé lai nhitng nguon kich thich cé ciing tan so (hodc mot nguon duy nhat).

—  Giai bai toan dé tim cac dap ung tng vé6i nhitng kich thich con lai trong mach.
Tuong tu 1am cho nhitng nguodn kich thich c6 tan sé khac nhau, cudi cung ching ta nhan
duogc cac gid tri cua tat ca cac dap tng ung vi nhitng nguodn kich thich khac tan sd.

= Tong cac dap tmg riéng ré ung véi kich thich khac tan sé => két qua cua bai toan
3.5.3. Dinh ly thevenin va dinh ly norton:
< Dinh Iy thevenin dwoc phdt biéu nhw sau:

—  “Co thé thay thé twong tu mot mang mot cira tuyén tinh bdi mot ngudn ap bang
dién ap trén ctra khi hd mach méc ndi tiép voi tré khang thevenin ctia mang mot cira”.

< Dinh Iy norton dwgc phdt biéu nhw sau:

—  “Cb thé thay thé tuong duong mdt mang mét cira tuyén tinh boi mot nguon
dong dién trén cira khi ngat mach mic song song véi tré khan thevenin ciia mang mot cira”.

— T hai phat biéu trén néu nhu biét mach twong duong thevenin c6 thé suy ra
mach norton tir biéu thirc sau:

Unm=Zo .Inm
Trong do :
Unm : Bién ap hé mach
lom : Dong dién ngan mach

Zin : Tré khang thévenin
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—  Pétim cac dai luong trén ta [am cac budc sau:
v' Mubn tim U hé : ho mach giita hai cuc phan tir va tim dién ap giira hai cuc do
v" Mubn tim I ngan mach: kich thich & cira ab mot ngudn ap c6 thé hon tuy y (vd = 1v).
Xéc dinh i(t) chay vao mach A
Cach 1:

Et Uit

hm? " nm

U Lo = Z4y = lIJ—h
Cach : Lan luot hé mach va ngén mach hai ctra al; dé xéac dinh
Céach 3: Trudong hop mach A khong chira nguon phuy thudc. Triét tiéu cac ngudn doc 1ap bén
trong mach A. Tinh Z, =Z,
Vi dul: 5 110
a) Tim mach twong duong thevenin va norton : |9£° VN T

b) Tim Z, d& Py 20 Cf) =3 =7

20/90°(3~ j4)

=10-0° —-i4
"5+ jL0)(3— j4) .
. b
— Hé mach tinh dién ap Uyy:
— Tinh tong tré thevenon bang cach 3=> Zo=5 —j5
— Tu cac thong s6 trén ta ¢ dugc mach dién thervenin va norton
£z, a
— a
Uhm
+ z Zt
O A JORII
b b
— T mach dién ta c6 thé tinh dong dién trén tai hoa hop tai khi Z; = Z,
=>1I= : 10 — =1A
(5-32,5)5+j2.5)
P= lUmIm cos = l(5)(1)2 =2,5W
2 2
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Vi dul: 17 ¥l I.
% a+1___|
L 050 lll |
v
(TD I ?Zt
o |10 :
6‘/— I
|
|

—  Tim R; dé Py triét tiéu tit cac cac nguéﬁ doc lap dat vao ab mot nguén ap U =

1V, 1=1A
Giai
|2 +2U1 = |3 :>|2 —|2 :|3 => |3 =0=> |2 =2A
1
=>7Z,==-Q
3
|1:|1+|2 =3A

Vay mach tuong duong thevenin:

Tt mach dién thevenin ta suy ra tai va dong dié€n trén tai

Z,=2, 13
P khi | a
max Rt — %Q %
Uhm Rtg
b
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BAI TAP CHUONG 3.

3.1 Viét phuong trinh thé nut.
12K

4mA C’D 6K = 8K @) 2mA

3.2 Tim dong qua cac dién trd trong mach.

Ambh

O

I1 I2 I3

NORS SR Ll o

3.3 Tim dién ap tai cac nit cua mach.

10k
Ay
Io 13
10k o 10k
4mA CD s o =
3.4 Tim dién &p U, trong mach.
UzA000
L
—= |+
I1 12
“a Sk 17k
ZmA \j} § 5 °
-

3.5 Tim dong |, trong mach.

3.6 Tim dong |, trong mach.
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3.7 Tim dong |, trong mach.
2000 Ix

Ix Ia
m@) %S ?mﬁ = 2%

3.8 Tim dién &p U, trong mach.

au
T
s £,
Pr Y. o+
2k Bl 5
2k Un
(T) Fw
] -
3.9 Tim dién ap U, trong mach.
2k + Uo -

| o 6K /i\
"
m = 4 \j/fw

3.10 Tim di¢n ap U, trong mach.

3.11 Tim di¢n ap U, trong mach.

%
) |
L e o +
2000 Ix 4k = 2% Uo
-
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CHUONG IV

MACH BA PHA

4.1. KHAI NIEM MACH BA PHA
4.1.1. Khai niém:
— Mach dién ba pha 1a mach dién ma phan tir tic dong 13 ngudn dién ba pha. Ngudn
dién ba pha gdm ba gém ba ngudn dién mot pha ghép lai. Trong thuc t& ngudi ta thuong
ding cac may xoay chiéu ba pha dbi xtimg.

— P thi vecto:

0000

Z EE

€, = \/EEm cos(cot)
e, =~2E_ cos((ot —120°)
e. =-2E_ cos(cot - 2400)

120v %
£ 0°
- +
120 Vo
120V ¢ <240 TIME —
£ 120°
A

— Dua vao do thi chung ta thdy: P6i vi mach dién ba pha ddi xtng thi e, + eg + . = 0

tai moi thoi diém
4.1.2. Cac dang so dd ba pha ciia ngudn va tai

— Dang dau sao ba pha ba ddy ciia ngudn va tai

+ R, L4402
£ 12 -
— Dang 2 2
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dau sao ba pha bon day ctia nguodn va tai

-~ 8333A20°

"hat" lcad< 120V
+ 1 1nov 2 0kw
Z0°
© P 8333A Z240°  load #3
- Wiy hot” G
R £ 240° 10 kW
M) ov 120V
+ [ 120° load 10 kW
hat" #2
- 3333 A 21207
- 0A ‘peutral”
— Dang dau tam giac ba pha ba day ctiia nguon va tai
A
la Tca
L5 XZ
e Tab
af y B
Ibc
Ic
>
Ib
4-A A-Y
A, A
B, 1 % B:
Cy ¢ ¢ Ci
o/ o]l o) bl L)
T, 2 T T, T, T,
’Tff‘-‘ fﬂT‘-‘ il . -rm] fm\‘ Jm]
A, [ A,
B, B,
G, C,
VoA v-v
A, A,
[ B
B, 1
G, Ci [
S W R B B %
T, 2 T; T, T, T,
L LM
A 4 2 A, [
B, [ F B, !
C. C:
KHOA KY THUAT DIEN - PIEN TU Trang 65

https://thuviensach.vn



GIAO TRINH MACH DPIEN

— Trong mach dién ba pha ta can phan bié¢t hai dai lugng 1a dai luong pha va dai lugng
day
v’ Céc dong dién chay trén day dan tir ngudn dén tai va dién 4p gitta cac gidy Ay
duoc goi la dong dién day va dién ap day ky hiéu: I va Uq
v’ Céc dong dién chay trén cac pha cia tai hodc ngudn duoc goi 1a dong dién pha va
dién ap cac pha ky hiéu If va Ug
— Thoéng thudng cac dai lugng day duoc str dung rat thong dung. Cac nha sin xudt cac
thiét bi thudng cho ching ta biét cac thiét bi ghi trén nhan thiét bi 1a cac dai lugng day.
Vi du: Cho mot dong co cho ghi cic thong s nhu sau:
Usm=380V
lim=2.4A
Pim =736W
— Trong dong co mic du dau dang sao hay tam giac thi cac dai lugng da cho 1a cac dai
luong day
4.2. GHEP NOI MACH BA PHA
— Mach dién ba pha ddi xtng 1a mot mach dién c6 ngudn va tai déu d6i ximg. nghia 1a
mot mach dién c6 ngudn d6i xtng va tai c¢6 tong trd ctia ba pha phai bang nhau.
— Trong mach ba pha d6i xtng thi dong dién va dién ap mdi pha déu ddi xtng. Tat ca
cac diém trung tinh ctia ngudn va tai déu dang thé v6i nhau.

—  Ta xét so do sau:

Z EB
e, =~/2E cos(ot)
e, =2E cos((ot -120°)
e. =2E cos(cot - 2400)
= U pg=U, —Ug =€, —&5 =—2U _sin(at -60°)sin(60°) = v/3.U ,.cos( at +30°)
= Uge = Ug — U =+3.U,,.cos( wt —90°)
— Tuong tu ta cling co:
= Ug, =Ug —U, =+/3.U,.cos( wt —210°)
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— Néu theo s6 phtc ta c6:
= U =U,-Ug=U_ 20" -U_~-120° =U, (1-cos(-120") - jsin(-120"))

3 .3
=ump(§+1§):f3ump430°

— Tuong tu ta cling co6:
= Uy =U, -U, =+3.U,,.290°
= U =U,-U, =+3.U,,.£210°)

— Trong thyc té hé théng 4 day c6 dién ap pha 1a 220V duoc st dung phd bién hon ca.
Dién ap day cia né 1a 380V. Dé mo ta hé thong nay ngudi ta thuong viét 380/220V. Mot
dic tinh dic biét cua hé thong ba pha d6i xtng 1a tong ctia 3 dong hay 4p ddi xtng déu bang
khong.

1 V3 1. .43

EA+EB +EC = Emp(l—E—j7—E+ 17):0

4.3. HE THONG POI XUNG BON DAY VA CACH GIAI

—  Trong hé thong nay diém trung tinh nguon ky hiéu N va tai ky hiéu 1a 0

~— QBALY
hot” Tdil 1y
3 0w
Eax o " +) 1207
A oL Z‘A £LiF T3
_______ _ _ .
‘ N wascue T o
N = TV T A

E 0 Z ik 1201}1240“ 0k
E S 20V
c B E + £ 18r 1,;31 10 kW
/‘ 7 "o
| C — B33 A2 1IF

—0A ‘restrd” |]

— Ngudn cung cip 1a Iy twong néu ap trén cac cuc cua né khong phu thude vao dong

tai. Ta co:

=
|

N | m. N|ITI- N‘rn-
@] [os) vs) > >

o

— Cac dong dién chay trong cac pha ctia ngudn goi 1 dong pha. Twong tu ta ciing c6

tai.
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— Cac dong dién chay trong cac day ctia ngudn goi 1a dong day.
— Trong mach ndi sao dong diy bang dong pha.
— Dong day trung tinh bang: Iy =T, +1g+1¢

— Trong trudng hop 3 pha d6i xtimg Z, =Z, =Z. =Z thi taco

I, =—=2=1,£-120°

o ==S=10,2-120° = [,/ - 240°

— Dong day trung tinh bang:
Iy=l,+lg+I.=0
4.4. MACH BA PHA POI XUNG
4.4.1. Phan tich mach ba pha ddi xirng
— Do cic dic diém cua mach ba pha d6i xtmg ta khong can phan tich mach dién

trén ca ba pha ma can phai dua vé bai toan mach dién mdt pha gidn tién hon.

So do noi sao_ sao

E? EB

— Ngudn ndi hinh sao va tai noi hinh sao

— Ngudn ba pha déi xtng

— Tai ba pha d6i xtimg (Za = Zg = Z. = Z)

— Ngudn ndi hinh sao va tai ndi hinh sao

— Taxét dién ap giira hai diém trung tinh ctia ngudn va tai

— Nhu vy dién thé gitta hai didm trung tinh cua ngudn va tai bang nhau. Ta dung

phuong phap thé dinh c6 thé suy ra dién 4p giita hai diém trung tinh.

Y, E,+Y Eg+Y..E. YE,+YE;+YE. E,+E;+E.

UOO' Y
At Y+ Y, 3.Y 3

0
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— Viét phuong trinh kirchhoff 2 va vong trén ba pha ta c6:
'EA + UA +U00’ =0= UA = EA

A

e e e m e e m e L L A L e L Ll

— Tuong ty viét kirchhoff 2 cho hai vong trén pha B va pha C:
-Eg +Ug +Ugy =0=> Ug =Ep
-EC +UC +U00 :O:> UC :EC

(@
>

:>iA :7:YUA :YEA
=3 :U—B:YUB =YE,
Z
. U
=ie == =YUc =YE

Nhw viy: = ip+ig+tic.=0
— Sau khi xét mot mach dién ba pha ddi xtimg ching ta nhan thiy rang dién ap pha

trén tai va dong dién pha trén tai 1a mot hé thong ddi xing
— Tur so d6 vec to ta nhan thay rang :
— Tam giac AOH c6 canh AH=0A..cos30°

—-U ,=U,-U,=E, - E, =2.U, .cos 30’ =+/3U,

= Ug =Uo-U, =E- E, =2.U.cos30 °=~/3U,.

=U,.=U, -U.=E, - E.=2.U,.cos30° =~/3U,

- = ﬁ.ﬁ.[j,t.&jm
0, =B e o
:}[._]BC _ «..'{_U B0 b6 thi vec to
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NHAN XET
v' Goc léch pha: Dién ap day vuot trude dién ap pha mot goc 30°

v’ Tri sb hiéu dung: dién 4p day 16n hon dién 4p +/3 pha lan

='\/§‘UA; :>UCA=\/§UC ;

:>‘U AB

; :>‘U BC

=@‘u3

— Trong trudng hop nbdi hinh sao cac diém trung tinh ctia ngudn va tai ding thé véi
nhau. Néu ndi céc diém trung tinh ndy lai voi nhau bang mét soi ddy dan c6 tong trd bing
khong thi trang thai mach van khong d6i . Khi d6 chiing ta can tach mach ba pha ddi ximg
thanh ba mach dién mét pha.

— Nhu vay: Khi phan tich mot mach dién ba pha d6i xtng hing sao thi chung ta ¢6
thé tach riéng so d6 mot pha nao d6 (vd:tich pha A) dé xét dong dién, dién ap, cong suat
ctia riéng pha d6 (vd: tinh dong dién , dién 4p, cong suit trén pha A) sau dé suy ra cac dai
lwong nay trén cac pha con lai (vd : tinh dong dién, dién ap, cong suat trén pha B va pha C)
Vi DU: Cho mét ngudn ba pha dbi xtng ¢6 E = 125V cung cap cho hai tai ddi xing nhu

hinh v&: Tinh di¢n ap trén cac . nhanh.
A A Al

— —
Zd J' T1A J, 12A
Ea z1 z,

DL 02

GIAI
— Vi mach di¢n trén la mach dién ba pha doi xting do d6 dién thé trén cac diém
trung tinh cua ngudn va tai bang nhau nén ta cé thé ndi cac diém trung tinh cua ngudn va

céc tai lai v6i nhau. Sau d6 vé so d6 mach mot pha (vd: v& so dd mét pha cho pha A)

| E .

=77, " 12256 25 36750 | 0004260
Z+_+"2 355310 +_ B
Z,+2, 20 + 25./36°50

— Ta tinh ra dugc dong dién, sau d6 tinh ra dugc di¢n ap duoc hai dau céc tai :

U,, =1,2Z, i _Yn,
Z Z 1A Zl
U — 12 = .
Ao Az +Z, L)
ZZ
Tom lai
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— Noi dung cua phuong phap tinh mach ba pha ddi xtmg 13 can phai lap so do cho
mot pha. Sau do6 tim dong dién va dién ap trén mot pha. Tt d6 suy ra dong dién va dién ap
trén cac pha con lai.

— Trong trudong hop mach dién phirc tap c6 dang ndi theo hinh sao va hinh tam giac
ta can phai bién doi tat ca cac dang hinh tam giac theo dang hinh sao va sao d6 giai bai toan
ba pha d6i xtng.

4.4.2. Phén tich mach dién ba pha khéng ddi xing

—  Thong thuong trén thuc té. Ngudn ba pha cung cip cho cac ho tiéu thu dién mot
pha nhu: thép sang, sinh hoat, cac dong co mdt pha nén viéc cac tai mat doi xing xay ra.
Nhu vdy hé théng tré nén khong con ddi ximg nita. Nén viéc phan tich mach dién ba pha

khong ddi xing rat can thiét.

Xét mach dién ba pha sau:
—  Giai mach dién ndi theo hinh sao — Trong d6 ngudn va tai déu khong dbi xtimg
— Giai bai toan nay can ap dung phuong phap thé nat. Ta c6 dién ap diém trung

binh gitra nguoén va tai:

YA B+ Y B + Y Bl

U. =
oN Y, +Yg +Yo +Y,
<> Dién &p trén céc pha cua tai :
U AT EA _UON
UB = EB _UON
Uc = Ec _UON
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<> Dong dién trén cac pha cua tai
iA = YAU A
I.B = YBU B
I.C = YCU c

R/

< Dong dién trén dy trung tinh: i, =Y, U,

— Pdi v6i mach dién ba pha khong ddi xtng thi dién ap va dong dién trén tai cua hé
théng mach dién nay s€ khong con ddi xung nita. Ta c6 dd thi vec to cta dién ap mach dién
ba pha khong dbi xtmg:

— Tuy nhién néu nhu tdng trd ciia gidy trung tinh bang khong hay tong dan cta day
trung tinh rat 1én. Mic du tai ciia cac pha khong ddi xtrng nhung lac d6 Ugy: = 0. Trén d6 thi

t6po diém O’, tring véi diém O => luc d6 Up= Ea; Ug= Eg; U. = E,

Db thi vec to:

Chu y: Trong thuc té thuong ta chi biét dién ap day ma khong biét duoc dién 4p pha
ctia ngudn. Lic do ta co thé thay thé hé thdng dién 4p diy bang ba ngudn hodc hai ngudn
dién 4p tuong duong. Chon sao cho bao dam dién ap day da cho la duoc. Sau d6 lai dung
nhirng cach tinh da noi & trén.

Vi du: Cho ngudn ba pha khong ddi xtrmg cung cip cho mét tai ndi hinh sao hiy tinh dong

dién va di¢n ap trén tai.

Giai : A TA
— Dé tinh dugc dién 4p pha A trén tai. Dé .— ______ L]
, e a P,p ’ ! . — UA
gian ti€n nhat ta c6 thé thay thé h¢ thong dién ap ! B ¥R
day khong ddi ximg bang hai stic dién dong tuong A E @:EE I:ll_T C
dlIO’Ilg. EB = UAB-EC = UAC E o YC B
vy R e
UAZUAO:YBCUAB+YCAUAC E(j >
Y, +Y, +Ye C
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Tuong tu nhu trén dé tinh duoc dién ap pha B ta thay E o= Uga . Ec = Ugc

— YACUBA +YCUBC
Y, +Y, + Y,

Uy =Uyg,

UC — UCO — YACUCA +YBCUCB
Y, +Y; +Y,
— Tuong ty nhu trén dé tinh dugc dién 4p pha C tathdy E o= Uca . Eg = Ugc

45. CONG SUAT TAC DUNG VA PO CONG SUAT
—  Xét mot hé thdng 3 pha 4 day nhu hinh ta c6 cong suét ciia 3 pha bang téng cac

cong suit cua ting pha cong lai.

P=Pa+ Pg+Pc= Ua.lpnc0s oat Ug.lg COS (O} +Uc.lc cos Oc

Ea o hzﬁ

— Trong truong hop 3 pha d6i xtmg Z, =Z, =Z. =Z thi tat ca cac pha c6 tri hiéu
dung nhu nhau Up= Ugva cac dong I,= Ia=lg=Ic ddng thoi goc 1éch pha gitta 4p va dong
ctia ba pha nhu nhau va bang @p. Khi d6 cong suit ctia 3 pha duogc tinh nhu sau:

P:PA+PB+PC:3Up|pCOS(Pp

W/
B * KJW _) I%—
C * U’w ¥ :Z:Ci—

N

— Vay dé do cong suit tac dung trong hé ba pha bdn diy nguoi ta can 3 wattmeter
chung dugc ndi nhu hinh bén.

— Trong truong hop 3 pha ddi xtimg khong c6 day trung tinh viéc do dién ap pha
tr& nén kho khin vi vay ta phai tim ra céng thic tinh cong suat theo dién 4p day va dong

dién day. Ta c6 sy chuyén doi gitra dau sao va tam giac nhu sau.
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sao Tam giac
_Ud
Ue=T73 U, =U,
| ly
I, =1, P E

— Ta c6 cong thirc tinh céng suét trong hé 3 pha dbi xtmg nhu sau:
P =+3U,l,

Trong do :

Ugq 1a dién ap pha hi¢u dung

l4 1a dong dién day hi¢u dung

¢ la goc 1éch pha gitra dién ap va dong dién (¢ = @y - @)

— Trong truong hop 3 pha ddi xtng ta chi can mac wattmeter trén mot pha rdi doc
két qua nhan véi 3.

— Trong hé théng 3 pha 3 diy ta déu c6 ia + ig + ic= 0 nén ta c6 biéu thirc tinh
cong suét tirc thoi trén tai nhu sau:

P=U,yi, +Uglg +Ucglc =Upoly +Ugolg +Uco (i —ig)

= (qu _uCO)iA +(UBO _UCO)iB
=Upip +Upig =P +P,

—  Tirdé ta c6 dé do cong suat Trong hé thong 3 pha 3 ddy ta chi can 2 wattmeter va

7* * Zy.
A 1

W

£
*jw 4
B \wr — +—
z
c —

R=Upx-la COS(¢UAC a (D"A)
P, =Ugc Iy COS((pUBc ~ Pi )

duoc mac nhu sau:

— Khi d6 téng cua ching biéu thi cong suat tac dung trén tai ké ca dbi xing va
khong @i xtng:
P=P +P,
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4.5.1. Cac dai lwong cong suit khac va hiéu chinh hé so cong suat
45.1.1. Cong suit phan khang
— (Cong sudt phan khang dugc phat ra tir ngudn ba pha bat ky sé bang cong suat
phan khang nhan dugc cua 3 tai
Q=0,+Qg +Q. =U 1l sing, +Ug I sing; +U ol sing.
— Trong truong hop 3 pha di xtng ta c6

7* Z,.

A * (W) ——
Zg

E ——
z

c —

Q=Q,+Qy +Qc =3U,l,sing, =3U,l,sing
— Theo muc 4.5taco: B —-P,=U,l,sing
- Vay  Q=v3.(R-PR)

— Ta c6 so do do cong suat phan khang 3 pha bang mot wattmeter nhu sau:

45.1.2. Cong suit biéu kién
S=U,l,+Ugl; +U I,
— Trong trudng hop 3 pha dbi xtng ta co
S=3U,l, =/3U,l,

45.1.3. Cong suit phirc
— (Cong suat phuc cta ba pha bang tong cong suat phirc ciia tirg pha cong lai

S=S,+S,+Sc =(P, +P; +P.)+ j(QA +Q, +QC)
— Cong suat biéu kién cta timg pha

SA = PA2 +QA2
Sg = PA2 +QA2

S. =+4P.° +Q.°
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— Cong suat bi€u kién cta ba pha

2
S=yP*+Q’ :\/(PA + P + Pc) +(QA +Qg "‘QC)Z
— Hé sb cong suit caa hé thdng 3 pha
P P P
CoS @ = =—=

JaU,l, S fPPiqQ?

— RO rang khi s6 cong suat cta hé thong cang nho thi cong suét tac dung P cang nho

P =S.cos¢@
45.1.4. Nguyén nhin giy ra hé s6 cong suit nhé la do dong co khong
du tai

— D¢ hiéu chinh h¢ s6 cong nguoi ta dung tu dién c6 dién dung C noi tam giac

Zy

A 1—
Zg

B ——
7

Z I:cl—

— Cong suét phan khang Qy ctia bd tu dién can dé hiéu chinh hé sb cong suat tir gia
tri cosq dén gia tri cos; véi mot cong suat tac dung da cho dugce tinh theo cong thirc
Q. =Plgp—tge,)
4.5.2. Sut ap va ton hao cong suit
45.2.1. Sutap
— Sut ap trén dudng day 3 pha 1a hiéu cac gia tri ciia dién ap hiéu dung cia dau

duong day va cudi duong diy

A 3 ————
Ig Z4p Zy
B 1 — o
— Sut 4p trén duodng ifg Zdc Z day
C — ——
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bang dién ap roi trén tong tré Zg

@ — ——
B Igp Z4H ~  Zp
c I Zdc T Z¢
@ —3 C = |

AU =1,.Z, =U |~ |U o]
— Pé tim nod ta c6 thé dung cong thirc gan dung chiéu 1an luot cac véc to 1én vec to
Uy, =AU, =(R, cosp+ X, sinp)l,
Trong do : Iy 1a tri hi¢u dung cia dong day

Cosg h¢ s cong suat cua tai

4.5.2.2. Tén hao cong suit.

— Dong dién chay trén diy dan xay ra ton hao cong suit tac dung cing nhu cong

suat phan khang
AP =R,(1Z+12+12)
AQ=X, (1IZ+12+12)
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BAI TAP CHUONG 4

4.1. Cho ngudn 3 pha d6i xtmg c6 Uy, =200sin(100t). Tim dién &p pha
4.2. Cho ngudn 3 pha dbi xtng c6 Uy, =200sin(100t). Tim dong trén cac diy va cong suit

tdc dung cua tai. —{G; o
Biét: R=400hm L=0,1H
C= 10°F  w=200rad/s —G} A
I I
R 3

4.3. Cho ngudn ba pha ddi xtg tai d6i xing nhu hinh sau. Tim tong trd tuong duong ting

pha

21

z2 =2 =2

4.4. Cho mach ba pha nhu bai 4.3 trongdé Z;=3-j4 Z,=3=j4 ap day hi€u dung
Ug =100+/3 .Tinh dong qua cac tai

4.5. Cho mach nhu hinh v€. Xac dinh dong dién chay trong pha A va dong qua tu C
Biét: X.=90Q N 2

®) |
Uag 2120\/§S|na)t T

—&
[n

4.6. Cho mach nhu hinh v€. Xac dinh dong dién chay trong cac ampemét

Bibt: X, =2Q U,5=380+/2 sin at =6Q
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A

| 1

[ B8

j:

4.7. Cho mach dién bap ha nhu hinh vé. 190
: C P . . al )

E,. :100\/§sin(a>t) 94900
Ea= E, =1002sin(wt —120°) 1Q
E .
E. =100v2sin(wt - 240°) 't @_g " 4 H R
94902
(Q
L

-1
2

a) Tinh tri hiéu dung cia dong day?

b) Suyra tri hi€u dung ciia dong dong pha?

¢) Tinh tri hiéu dung dién ap day ciia ngudn va dién ap day cia tai?

d) Tinh tri hiéu dung cuia sut ap trén duong day ?

e) Tinh cong suét ton hao trén duong day , cong suat tiéu thu cia tai va cong suat cla
ngudn phat ra?

4.8. Cho mach nhu hinh v&. Pién ap pha ctia ngudn 13 220v

Foan =( 3 + j43
. @ C +———%
Zen = 8- 14}
S @ —e, B
Few = 5
b @  +———®

L ——

Fa={05+ 1

a) Tinh dong dién va dién 4p qua mdi pha ciia tai
b) Tinh dong di¢n trén day trung tinh?

¢) Tinh cong suat tic dung tiéu thy trong tai va ton hao trén day trung tinh
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4.9. Cho hé thong bap ha 4 day nhu hinh v&, voi dién 4p pha ctiia ngudn 13 100V, tong tré tai
cua cac phala Z =(3+3) Q

162
EN e
® Eu @ 2 1 9
i =
1Q
@ o B —1 &
Z

1Q
0—@ ——+

ERe

L
*

a) Tinh tri hiéu dung cia dong day?
b) Suyra tri hi€u dung ctia dong dong pha?
¢) Tinh tri hiéu dung dién ap day ciia ngudn va dién ap day cia tai?
d) Tinh tri hiéu dung cuia sut ap trén duong day?
e) Tinh cong suét ton hao trén dudng day, cong suat tiéu thy ciia tai va cong suat ciia
ngudn phat ra?
4.10. Cho mét ngudn bap ha can bang ghép hinh Y ¢6 dién ap day Ug= 100V cung cap dién

cho mot tai khong can bang co6 cac thong so trén hinh ve€ sau:

(e
itoQ

i @ ¢ - == g
200

L ‘fé_h\' b

o

a) Tinh cac dong dién day va pha?

b) Tinh tong tré Z,
4.11. Cho mot ngudn ba pha can bang ghép hinh Y c6 dién ap day Ug= 200V cung cap dién
cho mot tai khong can bang ¢ cong suit thuc P = 900W va c6 hé sb cong suit bang 0.9 (tré
pha):

a) Tinh cac dong dién day va pha?

b) Tinh tong tro Zy
4.12. Cho mach nhu hinh vé

1. Tinh dong trén cac pha ngudn va tai

2. Tinh dong trén day

KHOA KY THUAT DIEN - PIEN TU Trang 80

https://thuviensach.vn



GIAO TRINH MACH DPIEN

L0V £0° 10 kW
11k AL

- +
120V 120V
2 2400 Z 1200 10 kW L0 kW
+ -

4.13. Cho mach nhu hinh v& . Tinh dong trén cac pha ngudn va tai

208V
\'W
L4V L4V
winding
falled open!
4.14. Cho mach nhu hinh v&. Tinh dong day
Y 104V
winding oV
falled open!
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CHUONG V

MANG HAI CUA
5.1. KHAI NIEM

— La thiét bi dién c6 mot cira ngo dé nhan nang luong hay tin hi¢u, mdt ctra khac dé

trao d6i nang lugng hay tin hidu véi cac bo phan khac.

I R I
U,

L
« 1 cm | —5 Y

— Dong vao cuc 1 phai bang dong chay ra trén cuc kia.

— Mang hai cira c6 nguodn (tich cuc), khong ngudn (thu dong).
5.2. HE PHUONG TRINH TRANG THAI

5.2.1. Hé phwong trinh trang thai dang Z (Tong tré)

Biéu dién (U:,U,) theo (l1,1,)

U1 = le i1+ le iz
Uz =221i1+ Z,, iz

— Viét dudi dang ma tran la :

— Matran tong tré Z 13

7 — |:le ZlZ:|
ZZl Z22

— Céac thong sb Zi khong phu thude vao dong, ap ma chi phu thudc vao cac phan tir

¢ bén trong trong mang hai cua : R, L, C.

Us T .y q
Z,,=— :Trékhang vao ctra 1 khi hé mach ctra 2.
I1 1,=0

KHOA KY THUAT DIEN - PIEN TU Trang 82

https://thuviensach.vn
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Z,= & : Tré khang tuong hd giita ctra 1 dbi véi ctra 2 khi hé mach ctra 1.
P 1,20
Z, = & : Tro khang twong hd gitta ctra 2 d6i voi cira 1 khi hé mach cira 2.
I 1,<0
Z,,= & : Tré khang vao ctra 2 khi hd mach cira 1.
l2 1,0
— DPon vi tinh tré khang trén 1a Q.
— Mach tuong duong :
Z11 132
F F
L9)1 Znb 2 Znh Uz
— Cach x4c dinh céc thong sd:
Cach 1:

— Dua vao mach dién cu thé tim ra cach viét quan hé giita cac bién (U:,U,) theo

(11,1,) sao cho gidng dang hé phuong trinh trang thai cac hé sé dimg trudc Iy, I, s& chinh 1a

cac thong sO Zjx can tim.

Cach 2 :
— Tinh céac thong s6 Z; theo cong thirc ngén mach hoac hd mach.
Vidu I .
Cho mang hai ctra. X4c dinh thong s6 Zi, hodc ma tran Z.
Mang hai ctra hinh T :
Zy Z;
— . <
Ul =7 I+ Z, B u - : 1 ------- Z3 e U,
U.=2, hi+2Z,,12 - L IZA
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Céach 1 : Ap dung vong mic ludi :
U = (Z,+2,) L+ Z, B
U, = Z, i1+(ZZ +Z3)i2

{211 = Zl+ Zz {221 = Zz
Z12 = Zz Zzz = Zz + Zz

Céch 2
U = (Z,+2,) L+ Z, B
U, = Z, i1+(22 +Z3)i2

Hé machcta2 :1,=0

Zl Z2
U, — 3
Z,= |_ =Ly =24, +2, U F— W Zd e U,
1 L
| ] l2=0
U, Z,I e B N
ZZl = — = 2 = Z2
I1 I1
Hémachctral i 1, =0
0 Z; Z;
2 <&
Z22:,_:thz:Zz+Zs Y D
| 2 Ul ................ Z3 L U2
l1=0
U Z,I b
Z,= _1 — 2_2 =7, o e R
P P
Vidu 2 :
Cho mang hai ctra. Xac dinh thong sb z; hodc ma tran Z.
Mang hai ctra hinh 7: 7
1
..... | . .
u & T : L, U
A""... ""-...“.‘
Céch 2:

Ul =7, i1+ Z, iz
Uz =7, i1+ Z,, iz
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Hoémachctra2:1,=0

Z1
g U, @207, T P
i Z+Z,+Z, i Z Zy| 7
1 U1 |2=|:| Uz
. . 4 -' -
, U Lz, 2.2, . .
21 — - -
Iy I, Z+Z,+7Z,
ia =n ZZ
Z+Z2,+7Z,
Hé machctal : 1, =0 ya)
U, (Z,+Z,)Z, e | D
Lo=""=2lu= z l+Z 2+ Z4 li=o © Z4 Iy Z4
P 1T S22 T Us P Uz
| | & . T, A
, _U_bz, 2,2
12 — -

iz iz Z,+72,+7,

5.2.2. Hé phuong trinh trang thai dang Y (DAn nap)

Biéu dién (i1,1,) theo (U,U,)

i1 = Y11 U1+ le Uz
I, = Y, Ui+ Y,, U>

Viét dudi dang ma tran 1a:

,Il — Y L_Jl
P U,
— Haytongtro Z 1a :

Y, Y
Y = { 11 12}
Yo Yo
Céc thong sb Zi khong phu thudc vao dong dp ma chi phu thudc vao cac phan tir
¢ bén trong trong mang hai ctra: R, L, C.
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Y, =— :Dannap vao ctra 1 khi ngdn mach ctra 2.
Ui U,=0
Y, = I—l : Dan nap twong hd giita ctra 1 dbi voi cira 2 khi ngén mach cira 1.
Uz U, =0
Y, = |—2 : Dan nap tuong hd giira cira 2 ddi voi cira 1 khi ngan mach ctra 2.
Us U,=0
Y,, = |—2 : Dan nap vao cira 2 khi ngan mach ctra 1.
U, Uy=0
, , Z1
Céch 1 : Ap dung thé nut > <
| Lo L — 2 o
Iy = (z_1+z_2) Ui— (Z) U, U, ! y l, U,
=) U (2 + Hu,
ZZ Zl ZS
— Suy ra gia tri can tim:
1 1 1 1
Y =(=+= Y, =(=—+—
=gy =g+
1 1
Y, = _(Z_z) Yo = _(Z_z)
Céach 2 : Ngan mach tirng ctra
- Nge‘ln machctra1: U; =0
: Z
Y. = |_2 _ 1 _ (Zl + Zs) g : <
22 U th Z:LZ3 ..................................
2 L Z Z3
_ . U1 =0 : |2 Uz
1 I1 1 P
le = - = . = —Z— /
U, Z Ih !
- Ngz‘m mach ctra 2: U, =0
: Z
v b1 _(@z+2) , : )
11 U th lez ..................................
: L Z 4 B
. Ul |2 Uz =0
P l2 1 A S B SN
Y21 = —= . = —Z— »
Ui Z, 12 3
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5.2.3. H¢ phwong trinh trang thai dang H (Hé s6 khuéch dai)
— Biéudién (Us,1,) theo (1:,U,)

U, = H11 I+ H12 U,

I, = H21 I+ H22 U;

— Céc thong sb Hy khong phu thude vao dong ap ma chi phu thudce vao cac phan tir

¢ bén trong trong mang hai ctra: R, L, C.

H, = & : Tré khang vao vao ctra 1 khi ngan mach cira 2.
I U,=0
H, = & : Ham truyén dat ap ( hé s6 khuyéch dat) khi hé mach cua 1.
Uz 1,=0
H, = I—Z : Ham truyén dat dong khi ngan mach cira 2.
11 U,=0
H,, = I—z : Dan nap vao cira 2 khi h¢ mach cira 1.
Uz|,

5.2.4. H¢ phuwong trinh trang thai dang G
— Biéudién (I:,U,) theo (Ui,1,)
i1 = Gll U1+ Glz iz
U, = G, Ui+ G,, I,
5.2.5. H¢ phuwong trinh trang thai dang A
Biéu dién (U:,1,) theo (U, ,-1,)
Ui=A,U—A,l
I, =A,,; Uz—A22 B
5.2.6. He¢ phuwong trinh trang thai dang B

U,=B,Ui-B, i

Biéu dién (U, ,1,) theo (Ui ,-I,): , , .
I, =B,,Ui-B,, 1
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Vidu 1 : (SV tw gidi)
Cho mach dién. Tinh thong sb Z, H.

2Q0
—)
40 40
{ | { |
U, 40 U,
Vidu 2 : (SV tw gidi)
Cho mach dién. Tinh thong sb Z, H.
40 40
{ | { |
U 40 U,

5.3. PHAN LOAI MANG HAI CUA
5.3.1. Mang hai cira twong hd

Ma Trin Z Y H G A B

Picu kién
« | Z12 =2 | Y12 =Y | Hip =-Hpp | Gp=-Gz | AA =-1|AB =1
twong ho

AA = Aq Ay - AppAgy =-1

—  Mach c6 tinh chét twong hd c6 ba thng sé doc lap.
5.3.2. Mang hai cira ddi xirng
—  Khi thay ddi chiéu truyén dat cira 1va cira 2 thi tinh chit va cac phwong trinh

khong thay doi.

Ma Tran Z Y H G A B

Picu kién
< Zyy =Zyp | Yu =Yu | AH =1 | AG=1| Ay =Ay | By =By
doi xung

— Mot mang hai cira d6i xtmg thi trong hd va c6 hai thong sé doc 1ap.
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BAI TAP CHUONG 5
5.1 Cho mach dién. Tinh thong s6 Y.

20Q
LT <+
U, 100Q 100Q U,

5.2 Cho mach dién. Tinh thong s6 Z, H,Y.
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5.5 Cho mach dién. Tinh thong 6 A.

|1 |2
—— [ "N
U
1 | U,
- 40) —
—T— -40j
v v
° °
5.6 Cho mach dién. Tinh thong s6 A.
|1 |2
P s BRIV VA VAN —
20Q 20] 10Q
U
1 U,
—— -40]
v v
® °
5.7 Cho mach dién. Tinh thong s6 Z, H.
20 20 2Q
—— 1 ] L I e
U, 20 2Q U,
5.8 Cho mach dién. Tinh thong s6 Z, H.
2Q0 2Q0
—{ 1 L +
U, 20 2Q 2
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