BAI GIANG KY THUAT PIEN PIEN TU - CHUONG 1

CHUONG 01

TONG QUAN VE MACH DIEN
CAC PHU'O'NG PHAP GIAI MACH MOT CHIEU (DC)

T rwdce khi khdo séat cac dinh nghia co ban vé mach dién, chang ta can nhéc lai cac y niém
vat ly co ban nhw sau:

* Trong vat dan dién, cac electron nam trén tdng ngoai cung cda nguyén t& co6 kha

nang di chuyén dwéi tdc dung nhiét ( tai nhiét dé moi trwérng ) dwoc goi la “ electron tw do”

4+ Trong vat liéu cach dién, cac electron trén tAng ngoai cling khong tw do chuyén déng.
4+ TAt ca cac kim loai déu |a chat dan dién.

<+ Dong dién la dong chuyén déng thuan nhéat cta cac electrons qua vat dan.

1.1. KHAI NIEM VE MACH DIEN — CAC PHAN T HINH THANH MACH DIEN:

+ Mach dién la mdt mach vong hinh thanh lién tuc (kh(“)nq, gian doan) bé&i cac vat dén,
cho phép dong electrons di qua mét cach lién tuc, khéng c6 diem m¢d dau va khong co diém
két thic.

4 Mach dién dwoc goi la gian doan (h& mach) khi cac vat dan khéng tao thanh mach
vong khép kin va cac electrons khéng thé di chuyén lién tuc qua chiing.

So d6 khdi md ta cac thanh phan mach dién trinh dwoc bay trong hinh 1.1 .

THIET Bl
CHUYEN DO

CHUG NANG CHUC NANG: owjcine:  JEEENE
Bién doi cac dang Truyén tai nang Ivgng Bién ddi céc thang s§ - s g e
nang lugng : cg , dign ap U hay tan s 1 yor0 ol C2Nd 14ng
quang, nhiét hda . . . ugng ac: cd.:

sang dang dién néang quang, hoa, nhiét. .

HINH 1.1: So db khdi mé ta cac thanh phan ctia mach dién.

Céc phan t&r chinh tao thanh mach dién thwong dwoc quan tam la: Phan Tt Ngudn va Phan
Tk Tai.

4+ Phan T Nguén bao gdm céc thiét bj bién déi cac dang ndng lweng: co ndng, hda
nang , quang nang, nhiét nang. . . sang dién nang ( nhw may phat dién, pin , accu .. .)

#+ Phan Tl Tai bao gdbm céc thiét bj hay céac linh kién nhan dién nang dé chuyén héa thanh
cac dang nang lvong khac nhw: nhiét nang (dién tré), co nang (déng co dién),h6éa nang (binh dién
giai) ...

Trong mat s6 cac mach dién c6 thé khong chira thanh phan chuyén déi. Chirc nang chinh

cta thanh phan chuyen doi dung blen 0"0| thong sbé dién ap nguon cung cap (nhu trwong hop
may bién &p) hoac bién déi thong sb tan sb (trwong hop cla bd bién tan).

Pai hoc Bach Khoa Tp H6 Chi Minh — Khoa Pién Pién Ttr — Phong Thi Nghiém May Pién va Thwc Tap Dién- 2009



BAI GIANG KY THUAT PIEN DIEN TU — CHUONG 1

1.2. CAU TRUC CUA MACH DIEN :

Khi lién két cac phan t& trong mach dién s& dan dén cac khai niém sau: Nhanh, Nat,

vong, Mat lwéi.

NHANH: & mét dwdng trén d6 chira mét hay nhiéu phan tr lién két véi nhau theo

phwong phap dau néi tiép.

Trong hinh 1.3 ta c6 cac nut : a, b, c,d.
Binh nghia nat nhw trén, dwgc xac dinh theo
'~ quan _niém cé dién; twong trng v&i cac phwong

CHU Y: theo dinh nghfa trén trong mot
nhanh c6 thé chira phan tr nguoén va phan t
tai (xem hinh 1.2).

NUT : 1a giao diém cua téi thiéu ba nhanh
trong moét mach dién .

phap giai mach dung tay khdng s dung cac
é phan méem [16 trg ding may tinh. Trong trudng hop
ap dung phan mem Pspice hay Orcad dé giai tich
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mach , nit dwoc xem |4 giao diém cua hai

VONG: la tap hep nhiéu nhanh tao thanh hé
- thong kin va chi di qua m6i nat duy nhat mét lan
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khac: mat |wéi 1a mét vong ma bén trong khéng tim
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Trong hinh 1.6, ching ta c6 dwoc 3 mat woi
hay 3 vong co ban.
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1.3. CAC PAI LUONG VAT LY DPAC TRUNG TiNH CHAT CUA MACH DIEN :

Cgélc tinh ch4t ctia mach dién duwoc dac trwng béi 4 dai lwong sau : dong dién, dién &ap,
cong suat va dién nang .
1.3.1. DONG DIEN :

] Trong trwéng hop tdng quét, ta xem dong dién tic thdi i qua mot phan tl 1a ham theo bién
sO thoi gian't .

Cwong d6 dong dién i(t) dwoc dinh nghia la téc d6 bién thién cua lwong dién tich dg
qua tiét dién cta phan ttr trong khéang th&i gian khao sat dt .

i(t) = M (1.1)

dt
Trong d6 , don vi do cta dién tich [q] = [Coulomb]; [t] =[s] ; [i] = [A]

) Nhuw vay, chling ta c6 thé két luan: muc dich cta mach dién la di chuyén dién tich voi
toc d6 mong muon doc theo dwong dinh trwéc. Sy chuyén dong cua dién tich tao thanh dong

dién. Dong dich chuyén cta cac dién tich trén day dan cho
@—@'i—:(A

chiing ta khai niém dong dién hinh thanh trén day dan.
THIiDU 1.1:

Khi qui wéc hwéng cua dong dién ngwec voi
hwéng chuyén dich cua cac electron (dién tich am) .

Cho dién tich di qua phan t&r xac dinh theo quan hé: q = 6t° — 12t |:mC:|
al. Xac dinh dong dién i tai thoi diém t=0vat=3s.

Chung ta c6 thé xem hwéng cua dong dién 1a hwéng
b/. Suy ra tbng dién tich truyén qua phan tl trong khodng th&i gian tinh ti lc t=1s dén t = 3s.

Sem”

chuyén dich cua dién tich dwong

GIAI:
al. Ap dung quan hé (1.1) ching ta suy ra:
_do_d (est2 12t) ~12t-12 [mA]
dt dt
Suy ra:

Lict=0:i=-12mAvallct=3s:i=24 mA.
b/. V&i quan hé cua g theo thoi gian t cho trong dau bai; ching ta xac dinh lwong dién tich truyén
gua phan t&¢ theo phép tinh nhw sau:
Q=0_;-0,,

Q- (6t2 - 12t) —(6t2 _ 12t) ~6.32-12.3=18mC
t=3 t=0

1.3.2. DIEN AP :

4+ Theo ly thuyét tinh dién, dién thé tao ra tai mot diém la cong can thiét ¢é di chuyén mot
dién tich +1 C di tiv diém & xa vO cwc den dieém khao sat . Thwong ching ta qui woc dién the cua
diém & xa v cwc la 0V .

4 Dién thé chénh léch (hay hiéu dién thé) gitra hai diém A, B dwoc dinh nghia la :

Vig = Vp — Vg (1.2)

Trong dé:
Vag - hiéu dién thé gira hai diém A, B .
va : dién thé tai diém A.
Vg : dién thé tai diém B.
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+ Thuat ng@ hiéu dién thé gitra 2 diém A,B con dwoc goi la dién 4p gitra hai diém A, B .

! + Dong dién i qua phan t tai trong trwéong hop nay sé theo
O_:l_o hwéng tlr dau c6 dién thé cao (ky hiéu qui wéc dung dau +) vé dau co
-+ - dién thé th4p hon ( ky hiéu qui wéc dung dau - ). Trong mach dién ta co
" V=va-Vb * thé st dung céac ky hiéu sau biéu dién cho dién ap v va dong i qua phan

ter .
1.3.3. CONG SUAT :
Vi dinh nghia hiéu dién)thé nhuw trén; ching ta c6 thé hiéu hiéu dién thé gitra hai diu phan
tr l1a cong can thiét dé di chuyén dién tich 1C di tr dau nay sang dau con lai. Nhw vay, khi gitra

hai dau phan ti ton tai dién ap v () dé hinh thanh dong dién i(t) qua phan t; ta néi phan tir da
dwoc cap dién nang (vi da hinh thanh céng di chuyén dién tich qua phan tcr).

Bién nang cung cap cho phan ti trong mét don vi thoi gian goi la cong suat; goi p(t) 1a
cbng suat, ta c6 quan hé:

p(l) = v(t) .i(t) (1.3)
Trong dé don vido: [VI=[V]; [i] = [A]; [p] = [W].

Chung ta can quan tam dén van dé cong suét tiéu thu (nhan vao) trén phan t&r va céng suét
cung cap (phat ra) tir phan tt. Khi khao sat van dé nay chang ta can biét :

4+ DPAu dwong thwc sy cta dién ap trén phan td.

T + Chiéu dwong thuc té ctia dong dién qua phan te.
+
E_—_ R§ Vr  TRUONG HOP MACH MOT CHIEU:
- I Xét mach dién don gian bao gébm: phan ttr ngudn la pin hay
- accu co6 strc dién dong E va phan t tai la dién tré R, xem hinh 1.7.
Trong mach dién nay ching ta xac dinh dugc dau dién thé + thwc
HiNH 1.7 sw trén hai dau cua cac phan tr ; va hwéng dong dién thuwc te
qua mach dién. Ching ta c6 thé thwc hién qui <t N
wdc sau khi can c vao hwdng dong dién va I:I c' e I
dién ap dat trén hai dau cac phan tir + - e
: > T =
® p >0 : phan ter tiéu thu cong suat. ‘ v ‘ ' v
® p <0 : phan tlr phat ra cong suat . . p=Evi<0 . p=vi>0
Phan tu phat ra ndng lugng Phan tu tiéu thu ndng luong

TRUONG HOP MACH TONG QUAT:

4+ Trong mach dién néu ching ta qui wéc hwéng dong dién qua phan t& tr dau dwong gia

thiét cda dién ap trén phan t&; trwdng hop nay ta néi phan

P ttr thda qui wée dau thu déng. Cong suét xac dinh trén phan

A o(t1) > 0 t&r goi la cdng suét tirc thoi va thé hién y nghia dwoc mo ta
nhw sau:

t g o .
p(t2) + VO&i qui woc dau thu dong ta co:
Tai thoi diém t; cong suat p(t,) >0 ; phan t& thuc té
p(t) tiéu thu cong suat .
Tai thoi diém t, cong suat p(t,) <O ; phan t& thuc té
/ cung cap cbng suat .

t / t Trong trwéng hop chdng ta qui wéc chiéu dwong gid

thiét cla dong dién di tv d4u — sang dau + cla dién ap cac
gia tri cGia céng suét tire thdi nhan dwoc cé thé hiéu twong
tw theo cach sau:

p(t2)
p(t2) <0 HINH 1.8
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Khi p(t) > 0 phan t&r cung cip cong suét.
Khi p(t) < 0 phan t tiéu thu cong suét.

1.3.4. DIEN NANG ;
Khi mot phan t& c6 cong suét la p(t) trong khdang thdi gian dt dién nang tiéu thu ( hay phat
ra) trén phan to :

dw(t) = p(t).dt (1.4)
Ta c6 thé tinh dw bang quan hé khac nhw sau :
dw(t) = v(t).i(t).dt (1.5)

Trwéng hop tdng quat, khi khdang thoi gian khdo sat tinh tir thei diém t, dén thoi diémt |
dién nang dugc xac dinh theo quan hé sau:

t -
w=ijmmt (1.6)

Trong cac céng thirc trén, don vi do lwdng dwoc xac dinh nhw sau:

[w]l=[J];[v]=IV]:[i]=[A];[t]=[s]
1.4. PHAN T’ NGUON :

Déi v&i phan tlr ngudn ta cé thé phan loai nhw sau :

* Nguon ap doc lap, nguon ap phu thudc.
® Nguodn dong doc lap, ngudn dong phu thudc .

1.4.1. NGUON AP POC LAP;

Nguon ap déc lap la |oai nguén ap cé kha nang duy tri dién ap v gitra hai dau nquén déc
lap d6i vé&i cac phan tie con lai ctia mach va dong dién gua nquon.

Trong cac so dd& mach chdng ta biéu dién ngudn ap doc lap
vs(t) bang ky hiéu trinh bay trong hinh 1.9. Ngudn ap doc lap duoc
xac dinh b&i hai yéu to:

4 Ham v(t) goi la ham nguén ctia ngudn ap doc lap.
HINH 1.9 4+ M6t cap dau +, - ghi bén trong ngudn cho biét dau
dwong gia thiet cua nguon ap.

Ngudn &p doc 1ap c6 thé c6 ham ngudén thda cac dang nhw sau, xem hinh 1.10a va 1.10b.

Ngudn &p khéng dbi ( ngudn DC).

Ngudn &p xoay chiéu hinh sin.

Ngudn &p dang ham ma dbi véi thoi gian.
Ngudn ap dang séng réng cua. . .

Vs v ; .
4 v.()=V, (t>0) 4 v,(t)= [T°jf (0<t<T) chukyT
Vo Vo
t t
0 > 0 >
s ~ s - T
Ham ngudn dang héang so . . . 27
(ngudn ap mat chiéu DC) Ham ngudn dang réng cua

Hinh 1.10a: Cé&c dang dién &p mdt chiéu va ap rang cua.
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Vs _t

T : v (t)=V,.sin(wt) (0 < of <2
bv,()-V,e? (0<t) T:thoindng Ave (1) (0 < ot < 27)

Vo chukyT= 2”
Vo @
ZE /
Lo '>t
Ham ngudn dang mii |
N |/

Ham ngudn dang sin
HINH 1.10b: CA&c dang nguén ap doc lap véi theo thei gian t cla.

1.4.2. NGUON DONG POC LAP :

Nguén dong doc lap co6 kha nang duy tri dong dién i qua nhanh chira nguoén tuan theo
ham cho trwéc doi véi thei gian t, bat chap cac phan tr con lai trong mach ma nguon dworc
ket noi vao.

Dong dién i(t) ctia ngudn dong, déc lap véi dién 4p dit ngang qua hai dau nquén dong.

CHU Y : Trong thyc té, ngudn dong thuong chi gap trong cac mach twong dwong thay thé cho
cac linh kién bénﬁdén, hgy trong cac mach pc“)n cwc. Trong cac so do mach
ching ta biéu dién ngudn dong déc lap bang ky hiéu trinh bay trong hinh

s(U) 11
O—@—O Ngudn dong doc lap dwoc xac dinh béi hai yéu té:

+ Y, _ +  Hamis(t) goi la ham nguon cua nguon dong déc lap. )
+ MOt mui tén vé bén trong nguon cho biét chiéu dweng gia thiet
HINH 1.11 ctia nguon dong

Céc dang ham ngudn cta ngudn dong cé thé thay déi theo thoi gian
c0 cac dang twong tw nhw da trinh bay cho nguon ap trong hinh 1.10

1.4.3. NGUON AP PHU THUOC :

Nguon ap phu thudc hay ngudn ap bi diéu khién 1a loai nqudn &p c6 gia tri dién ap v gitra hai
dau cda ngudn, phu thudc hay bi diéu khién bdi mot dién &p hodc mdt dong dién & noi ndo khac

trong mach . .
Chung ta c6 thé chia nguon ap phu thudc thanh hai dang:
4 Nguon ap phu thudc ap. Vs
4+ Nguon ap phu thuéc dong. : :
Ky hiéu ctia nguén ap phu thudc trinh bay trong hinh 1.12.

. N HINH 1.12
1.4.4. NGUON DONG PHU THUOC :

Nguon dong phu thudc hay nguon dong bi diéu khién la loai nguén dong cé gid tri dong dién i
gua nguodn, phu thudc hay bi diéu khién béi mot dién ap hodc mét dong dién & noi nao khac trong
mach

Chung ta c6 thé chia nguén dong phu thudc thanh hai dang: is

4+ Nguén dong phu thudc ap. /\
(o </ O

4+ Ngudn dong phu thuéc dong.

Ky hiéu ctia nguén dong phu thudc trinh bay trong hinh 1.13. HiNH 1.13
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1.5. PHAN T TAI CUA MACH DIEN:

Céc phan tr tai cia mach bao gom 3 phan t& chinh : phan t& thuan tré R , phan t& thuan
cam c6 doé tw cam L, phan t&r thuan dung c6 dién dung C. Pac tinh cla cac phan t& dwoc tom tat
nhw sau:

1.5.1. PIEN TRO- BINH LUAT OHM : >R
_Goi i ladong dién qua dién tré va v la dién ap xuét hién giva |+ : -
hai dau R , dau dién 4p v va hwéng dong i trinh bay trong hinh 1.14 . >
Dién tr& R théa quan hé ap va dong (dinh luat Ohm) sau day : HINH 1.14
v(t) = R.i(t) .7)

Trongdé: [v]=[V];[R]=[Q];[i]=[A
Coéng suét tire thoi tiéu thy trén phan t& R dwoc xac dinh theo cac quan hé nhw sau :

v
R

p(t) = v(t).i(t) = Ri?(t) = (1.8)

Trong d6 :[p]=[w] ; [i]= [A] ; [VI=[V]; [R] =[]
Trong mét sb bai toan mach, ching ta dinh nghia dai lwong dién dan G 1a gia tri nghich
dao cla dién tré, ta c6 quan hé :

G= % (1.9)

) Pon vj do cla dién dan G la Siemens [S] ; trong mét sb tai liéu cia My don vi cha dién
dan la Mho (U). Ttr cac quan hé (1.8) va (1.9) chang ta co:

o) = | “) G2 () (1.10)

Khi st dung phan tt& dién tré R ching ta can quan tam dén cac khai niém sau:

4+ Ngan mach la sy kién ma tai vi tri ngan mach xem nhw c6 dién tré& R = 0Q ; hay gia tri
dién dan la vo cung l&n G = co. TOm lai tai vi tri ngdn mach xem twong dwong nhw mot vat dan
dién ly twéng.

4+ H& mach |a sy kién ma tai vi tri hé mach xem nhw twong dwong véi dién dan G=0S
(hay 0 U) ; hoac gia tri dién tré& R = co . Tém lai tai vi tri hé mach xem twong dwong nhw mot vat
cach dién ly twéng.
1.5.2. PIEN CAM- HIEN TUONG TU CAM :

Truéc khi khdo sat quan hé gitra dong va ap xuét hién

a
: K trén phan t& dién cdm; ching ta nh& lai cac kién thirc vé hién
o | & twong ty cam . Xét mach trong hinh 1.15.
|
b R
=c

4+ Pong khéa K vé vj tri a, ta quan séat thdy duoc bong den
khong chay sang tic thei ma do sang cda tim dén dng héng réi méi
} sang lén han .

4+ Khi hé théng mach dién trén dang hoat dong , dén dang chay
sang, ta bat that nhanh khéa K sang vij tri B (tach nguén pin hay accu
- co strc dién dong E khdi mach tai), bong dén khong bién mét dé6 sang
HINH 1.15 tire thoi ma anh sang lu dan réi méi tat han.
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a i Ta noi khi khoa K & vj tri B
trong mach da xuat hién moét
T E

nguén ap ; chinh phan t dién cdm
HINH 1.16 : Chiéu dong dién qua mach tai hai trang thai ctia khoa K.

da hinh thanh sdc dién ddng tai
thoi diém nay. Theo ly thuyét dién
tt,, cuén cadm da hinh thanh sdc
dien ddéng twr cdm. Theo dinh luét
cam ung dién tir stre dién dong tw
cam nay la mét dang cua strc dién
déng cam ¢mg; ap dung cong thic
Faraday ta c6 quan hé sau:

e=—L— (1.11)

Tir quan niém trén, ta c6 thé rat ra cac nhan xét khi khdo séat chiéu dong dién qua mach trong hinh 1.16
theo hai trurong hop: khéa K tai a va khoa K tai b. Trong thi nghiém trén, do sw kién béng dén khéng tét tic
thoi, c6 nghfa 1a dong dién trong mach khong triét tiéu tdc thoi tai thoi diém chuyén mach, néi khac di dong
dién qua mach khoéng déi huéng. Tir d6, ching ta c6 thé rat ra méi tirong quan giira dién ap v dat trén 2 dau
dién cam (khi xem dién cam la phan td téi) véi sde dién dong tw cdm e ( khi xem dién cdm |a phén tdr nguén)
nhwsau :

di di
e=-v=-L— ha =L— 1.12
e Vo YT (1.12)

Khi xem phan t&r dién cam |a phan t ti, cong suét tirc thdi p nhan dwoc trén phan to 1a :
. di .
p(t) = v(t).i(t) = La.l(t)

dw = p(t).dt = Li(t).di

Tl do , chdng ta c6 thé xac dinh ndng lwong tich trlr trong tlr trwdng cda dién cdm trong
khdéang thoi gian ty dén ldac t theo quan hé sau:

[ tt, dw = LL: i(t).di = %L[iz(t) — (1 )]

Néu chon, mlrc nang lwong tai thei diém to 14 w(ty) twong ng gid tri dong dién i(t,) = 0 ; ta suy
ra quan hé sau :

w(t) = %L.iz (1) (1.13)

1.5.3. TU BIEN- HIEN TUONG NAP DIEN :

Tuwong tw nhw tredng hop khao sat cac tinh chét cta cudn cam, trwéc khi khao sat cac
tinh chat cda tu dién, ta nh¢ lai hién twong phan cwe dién moi bén trong tu dién phang va sw
tich dién phong dién trong mach chira tu dién .

Vi tu dién phang, c6 hai ban cuc 1a cac tdm kim loai phdng bé tri déi dién song song nhau, khéang
khong gian gidra hai ban cuc la dién moi. Khi dat dién ap v gidka hai ban cuec, trong khéang khdng gian gida
hai cuc xuét hién dién tromg E 1am cac phan té cda dién mdi bj phan cuc thanh céac phén td luéng cuc
dién. Do hién twong hudéng dng tinh dién, cac ban cuc kim loai cda tu dién sé tich cac dién tich déi tinh voéi
céac ludng cuc dién cuda dién mdi (trong trang thai phan cuc va cac luéng cuc dién nay dang & vj tri gan séat
ban cuc). Dong dién tich di chuyén trén mach ngoai cia tu dé cép céc dién tich dén ban cuc cia tu duoc goi
la dong dién nap dién tich cho tu ; hién tuong nap dién tich trén c6 thé quan sat tudn tw trong hinh 1.8 .

Dong dién nap dién tich trén cac ban cwc cla tu (dong dién nay hinh thanh trong mach
dq
dt

ngoai cua tu) dwoc xac dinh theo quan hé sau : i =
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a./ Dat dién ap u Ién hai b./ Dién trurong tao sw» c./ Hién twong hwo”ng mg
ba’r] cuc cua tu dién lam phan cyc dién moi tinh dién lam xuat hién
xuat hién dién trirong E duwa dén hién twong cac dién tich trén cac

hwdng Umg tinh dién ban cuc cda tu dién.
E E E

_ >  — N e—_

OO DD H>@dD|-

OO i | l@o® i Heoea|-

—> —>

o— ©616 0 3 DD o T pEedll
n AOG s el - s Heesl| -
| G616 | S - Hees||
i 1GGI6N i << - ool N
| v || v | v |

HINH 1.17: Hién twong nap dién tich trén cac ban cwc tu dién va sinh ra dong nap dién tich & mach ngoai.

Trong d6 q la dién lwong chay trong mach ngdai va gia tri nay bang véi lwgng dién tich tich
trén mdi ban cwc, taconcé quan hé: q = C.v. Tw do suy ra :
dv

i=C.— :
i o (1.14)

Coéng suét tirc thdi nhan trén phan té tu dién xac dinh theo quan hé sau day :

: dv
P(t) = v(t)i(t) = v(1).C. -

p(t).dt = C.v(t).dv

Nang lwong tich trlr trong dién trwdng cla tu dién trong khdang thoi gian t, dén lic t theo
quan hé sau:

t 3 t _1 2 2
Lodw—cLov(t).dv_ SOV (1) - v (t,)

Néu chon, mirc ndng lwong tai thdi diém to 1a w(ty) twong (ng gia tri dong dién i(t,) = 0; ta
suy ra quan hé sau :

w(t) = %C.vz(l) (1.15)

1.6. CAC PINH LUAT CO BAN CUA MACH DIEN :

Céc dinh luat co ban dwoc str dung giai mach bao goém hai dinh luat:
& Dinh luat bao toan dién tich tai mot nat, hay dinh luat Kirchhoff 1.

® Dinh luat bao toan dién ap trong mét vong, hay dinh luat Kirchhoff 2.

T4t ca céc dinh luat nay déu dwa trén dinh luat bdo tdan nang luvong.
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1.6.1. PINH LUAT KIRCHHOFF 1 (BL K1):
Dinh luat nay c6 thé phat biéu theo mét trong hai phwong phéap :
® PHUONG PHAP PAI SO:

Téng gia tri dai sé dong dién tai mét nGt = 0

Theo cach phat biéu nay, ching ta cé thé qui wéc :
Dong dién vao nut cd gia tri dwong.
Dong dién dbé ra khoi nat c6 gia tri am.

® PHUONG PHAP SO HOC:

Toéng gia tri dong dién vao nat = Téng gia tri dong dién ra khéi nat

CHU,Y: Trong qua trinh gigi mach (thuong la mach DC) khi chua biét rd hudng dong dién di trén nhanh, ta
c6 thé chon tuy y hwrdng chuyén djch cho dong dién trén nhanh. Khi gidi duoc két qua:

Néu gia trj tinh duoc co gia trj dwong dong dién cé huéng thuc té nhu da chon

Néu gia trj tinh dwoc cé gia trj am dong dién c6 hwdéng thuc té nguoc voi hwdéng da chon.

1.6.2. PINH LUAT KIRCHHOFF 2 (BL K2):
Dinh luat nay c6 thé phat biéu theo mét trong hai phwong phéap :

® PHUONG PHAP DAI SO:

Téng giéa tri dién 4p doc theo mét vong =0

Theo céch phat biéu nay, mudn viét phwong trinh dinh luat Kirchhoff2 chang ta can thuwc
hién qui trinh sau :

Chon chiéu dong dién chay trong vong khao sét (chon ty y).

X&c dinh dién &p xu4t hién gitra hai dau cac phan ti .

Bt dau tir phan t& trong mach (dwoc chon lam chudn), di theo chiéu dong dién dé
viét phwong trinh dién ap . Néu dién &p trén cac phan t&r cing huéng véi dién ap
clia phan tlr chuén cac gia tri nay dwong, va dién ap trén cac phan tlr nguwoc voi
hwéng dién &p cha phan t&r chuén gia tri nay am.

® PHUONG PHAP SO HOC:

Néu trong mach ta xac dinh phan biét cac phan t&r nguon va phan t& tiéu thy, ta c6 thé
phat biéu nhu sau:

| Téng dién ap cung cép tir ngudn = Téng dién ap dat ngang qua 2 dAu tirng phan tir tiéu thy

Khi ap dung phuwong phap nay, ta phai cha y dén
phwong phap ghép ndi tiép cac nguon ( trong vong dang
khao sat ) la noi cung cwc tinh hay nguoc cuwce tinh .

THi DU 1.1: Viét phuong trinh dinh luét Kirchhoff 2 cho
mach vong sau day:

4 DAutién vé dong dién i qua mach vong.

4 Xac dinh diu cuda tirng dién &p trén cac phan tk
(khong phai 1a phan t&r ngudn); diu cua dién ap nay xac
dinh dwa theo huwéng dong dién qua mach vira ve.

4+ Bét dau tlr ngudn ap V; (chon lam chuén), di theo
chiéu dong dién i, tacé thé viét dwoc phwong trinh dinh
luat Kirchhoff 2 nhuw sau:

V, - (Ryd)—v, =V, —v, +V, — (R,.) =
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Hay
V+V, -V, = (R.i)+ (R,0)+v, +v
% o bo
THIi DU 2: Tim dong i va dién ap ug, trong
1A Vi mach dién sau ( hinh 1.18)
R1 § § R3 i C-r)
2 Ohms 5 Ohms - v GIAI
R2 3 Ohms d R4 + Dién ap gidbZa hainate vafla 12 Vv,
Ce—— AW\ AN e suy ra dong dién qua nhanh ef |a :
+ _ 6 Ohms ;o 12v _
11N A § R5
. 1o vy oM & Pién ap gida hai nit cvad 1a 6V,
R suy ra dong dién qua nhanh cd 1a :
HINH 1.18
T . 6V
= O I.g = 3_Q =2A

+ Tainat d, thanh 1ap phuwong trinh dong dién theo DL K1 ;taco: iy +1A =1A+i .
Suy ra dong dién ige di tcr d dén e 1a: g = lge = 2A

#®Tai nit e, ta c6 phuwong trinh dong dién theo DL K1 nhwsau @ i+iy =iy, - Suyra:

i=iy, i, =2A—3A=-1A

Vay gia tri dong dién i (theo hwdng dang vé trén hinh 1.10 ) co gia tri la (-1A) . Diéu nay cé
nghia: dong dién i thwc sw qua nguon V1 theo hwéng tie b dén e va cé gia tri bang 1A.

+ Dién ap uy, dwroc xac dinh theo phwong trinh dinh luat Kirchhoff 2 nhir sau:
Vab = Vac T Ved T Ve + Ven

V,, =2V + 6V +12V—12V
V= 4\

THI DU 1.2: Tinh c6ng suét tiéu thy trén dién tr& R trong mach dién hinh 1.19 sau day

® §R § 110

HINH 1.19
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GIAI

#® DAu tién xac dinh dién &p gidka hai nit ¢ va n , dua trén cac gia thiét cho trén nhanh
chira ngudn 8V ta suy ra :
v,, = 8V +(8Q).(2A) = 8V + 16V = 24V

#® Dura vao dién ap v, tim duoc, suy ra dong dién i, qua nhanh chira ngudn ap 6V:
i _VYen —6V _24V-6V _18V
i 6Q 6Q 6Q
#® Ap dung AL K1 ta suy ra gia trj dong dién i, qua nhanh chira dién tré 40

i, =i +2A=3A+2A=5A

=3A

#® Ap dung AL K2 ta suy ra dién ap vy, gidka hai nat b va n:

Vn=vc+vcn=4.i2+vcn=4.5+24=44V

b b

# Dura vao dién ap vy, tim duwoc, suy ra dong dién iy, qua nhanh chda dién tré 1142
b 110 110
#® Ap dung BL K1 xac dinh dong dién iy, di ter nat a dén nat b (qua ngudn ap 2V)

i =4A

i, =i +i2=4A+5A=9A

ab bn
#® Ap dung DL K2 ta suy ra dién ap v, gika hai nat ava n:

Vo, =Vop + VY = 2V + 44\ = 42V

#® Ap dung BL K1 suy ra dong dién i, ditrnat a dén nit n (qua dién tré R)
ian =11A—iah =11A+9A =2A

@ Cong suat tiéu thu trén dién tré R:

p=v, i =42e2=84W
BAI TAP TU MUC 1.1 PEN 1.6

BAI TAP 1.1 Tinh dong iy, i, va dién ap
Vap trong hinh 1.20.

- Sy e _h 5Q
'AJ- o s DAP S0:
Yaa i1=3A; i;=—4A; Ve, =8V
v
2A 4A
s I 8 Q H LAl —2A
HINH 1.20 lAl
30 40
BAITAP 1.2 .4
Tinh dong i; va ap v trong hinh 1.21. e, S
PAPSO: i;=1A; v=9V # \\{//
HINH 1.21
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2A
30 BAI TAP 1.3
AAA E—
Tinh dién ap v trong hinh 1.22.
BACD §4g 4ACD QDUV BAP SO; v=22V
AWP\' ==
HINH 1.22 90
AN
BAITAP 1.4 _
Tinh dong iy, i, trong hinh 1.23. )
DAP SO: cle /A 120
CEA i = A AN 409
ip=bA; i, =3A 300 §
30 IV C‘) 159 > §69
—A\NVYV B s
——AAN
5 HINH 1.23
§ 80 24 2 2A v § 18Q
ey BAI TAP 1.5
" Tinh dong i va dién ap v trong hinh 1.24.
HINH 1.24 ) i
PAPSO:i1=1A; v=12V
4Q
I
" BAI TAP 1.6
C) 10V 2Q ] . .
= Tinh dong i trong hinh 1.25.
2A, DAP SO: i=3A
HINH 1.25
i, 19 69 30
BAI TAP 1.7 Sl I 1 »
Tinh dong i va cac dién ap - + [+
V1, Vo trong hinh 1.26. C_) 42V N2 120 420 4Q 3;!2
DAP SO: = B
vi=35V; v,=8V;i=T7TA S
HINH 1.26
R
— VW= o
15V \ BAI TAP 1.8
* Tinh dién ap v va dién tr&é R trong mach
DM § g ol 49§ hinh 1.27.
DAP SO:

HINH 1.27

R=5Q; v=9V
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49 o
- vy * BAITAP 1.9
’ ‘f Tinh dong i va dién &p v trong mach hinh
2V C‘D 6 22A 1'?8' )
T DAP SO: i=9A; v=52V
HINH 1.28 2k2
AN
BAITAP 1.10 b aia B 2k0
Tinh dong i;, i trong hinh VWV W
1.29.
. ] 4kQ
PAP SO: 48 VCD M §
- e 1 kS
it =8mA ; i, =2mA
HINH 1.29
BAITAP 1.11 49 i
Tinh dong iy, ip trong hinh 1.30. NV P
DAP SO: ~ ‘
in=8A ; ip=2A; v =160V 200V( hy 3200 v 800
150 0 ]
MA HINH 1.30
+ O il
1] < o
: ! BAI TAP 1.12
15A Ve * 1000 3 L i— = ]
ia Tinh &p v4 va cac dong i,, ip trong hinh 1.31.
i DAP SO:
HINH 1.31 Vg =120V; i, =12A; i, =0,3A
BAI
TAP 1.13
N 70 150
Tinh dong ity ngudn cap dén tai trong mach hinh 1.32.
A A +
DAP SO: i =8A 125V (_)
- 300 160
BAITAP 1.14 HINH 1.32
Trong hinh 1.33, chovs1 =0V ; vs, =6V, is1 =6 A ;
is2 =12 A, v&i 4 tredng hop sau: A ipy B
a/ R=0Q b/ R=6Q ANN\—e—ANN C """ o
c/R=9Q d./ R =10000 Q 20 Pl

:)icpdisng:iBA Va Vac UsICD <f> i, (f) iy, % 60

a./ iBA =533A; Vac = 34V
b./ iBA=3,2A ) VAC=27,6V
C./iBA:2,66A ; VAC:26V
d./ iBA = 0,005 A , Vac = 18,01 V HINH 1.33

oK .
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1.7. CAC PHUONG PHAP GIAI MACH CO BAN :

1.7.1. DIEN TRO' DAU NOI TIEP VA CAU PHAN AP:

+ Hai phan t&r k& nhau dwoc goi la dau ndi tiép néu chidng cé chung mét _nat va khéng con
dong nao khac di vao nut.

4+ Cac phan tlr khong ké nhau duoc goi la ghép ndi tiép néu ching cung ghép nbi tiép voi

mot phan ter.

i + Vi

=

R1

R3

- V3

R2

(i_>

\ZR Y

HINH 1.34

V=V, +V, +V,

Rt

T dinh luat Ohm ta ¢ cac quan hé :

v, = Rl.i ;
Tw (1.16) va (1.17) ta suy ra:
v=(R +R, +R;)i

v, = H2.| ;

4 Xét mach dién gom 3 phan ter dién trd:
R:; R, vaRs dau nbi tlep va cap nguon ap v vao
mach. Trong mach vong (hay mat lwdi) chi co
duy nhéat dong dién i qua cac phan t&. Goi v; ; V2
va vs lan lwot 1a dién ap trén hai dau cha mbi
dién tré, xem mach hinh 1.34.

Ap dung dinh luat Kirchhoff 2 ta c6 quan hé

sau:
(1.16)
=R, (1.17)
(1.18)

Khi thay thé cac dién tré R, ; R, ; Rz bang mét dién tré twong dwong Ry . Ta co:

V=

Ry

(1.19)

So sanh (1.18) va (1.19) suy ra biéu thirc xac dinh dién tré twong duwong :

R; =R, +R, +R, (1.20)
4+ T cac quan hé (1.16) va (1.17) suy ra cac quan hé :
=LY (1.21)
Ry R, +R, +R,

Thay thé quan hé i (1.21) Vvao cac quan hé (1.17) dé suy ra cac quan hé xac dinh dién ap
vl;v2;vav3theo dién 4p nguon v véi cac dién tr&¥ R1 ; R2va R3.

Mach dién cho trong hinh 1.34 dwoc goi la mach chia ap hay cau phan ap.

TONG QUAT

Rl.v
V=
R1 + R2 + R3

v, - R,.v
Rl + R2 + R3

v, - R,.v
Rl + R2 + R3

(1.22)

(1.23)

(1.24)

Treong hop mach dién c6 n dién tré mac noi tiép; hé théng dwoc cung cap dién ap ngudn
la v. Dién ap v, trén hai dau dién tr& th&r n (R,) trong hé thdng dwoc xac dinh theo quan hé sau:
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R,.v R,.v
v = o= (1.25)
td
YR
i=1
THIiDU 1.3:
R1 R2 R3 Cho mach dién gdm 3 dién tré R, = 560 Q ; R,
—NVV'VV—VV ‘—°b la bién tré c6 thé diéu chinh thay déi tri sé tir 0Q
+ V=12V = dén x QvaR;=470 Q. Cép dién ap V = 12V Ién hai

dau mach . Xac dinh:
a./ bién ap dat ngang qua hai dau dién tré R, theo bién s6 x.
b./ Pham vi thay déi dién &p trén R2 néu x = 10 KQ.
c./ Dién &p v, khi diéu chinh thay déi gia tri x trong pham vi tr 0 dén 10 KQ.
GIAL:
a./ Pién ap trén R, theo x: Ap dung (1.25) ta c6 két qua sau,trong d6 x tinh theo [KQ:
_ X.12 _ 12x _ 12x I:V:I
> R +R,+R; 0,56+x+0,47 x+103

Ap v, 1a ham theo bién sbé x, v, = f(x) c6 dang ham nhét bién, db thj la hyperbol vuéng g6c

b./ Pham vi thay déi gi4 tri v, theo x: Khi x thay di tir 0 dén 10 KQ, &p v, thay déi trong pham vi:
Khi x=0,tacov,=0.Khi x=10KQ, thi:
g o2 1210 00y
x+1,03 10+103

c./ Pham vi thay déi gia tri va, theo x: Tuwong tw , ching ta xac dinh tryc tiép dién ap va, bang
cach ap dung cbng thlrc cau phéan ap :

- (R2+R3).v _ (x+o,47).12 =12(x+0,47) vl
I:{14_R2—i'|:{3 0,56 +x+ 0,47 X+103

Khi x thay dbi trong pham vi tr 0 dén 10 KQ, ta c6 : Khi x = 0 thi v, = 0,511 V.
Khi x = 10 KQ, thi:

) 12(x + 0,47) ) 12(10 + 0,47)

V. = - =11,391 |V
ab X +1,03 10 + 1,03 . [J

1.7.2. PIEN TRO PAU SONG SONG VA CAU PHAN DONG:

+ Hai phan t& ghép song song néu chiing
i tao thanh moét vong khéng chira phan tr nao

(" ill id i3l r’ % khac.

4+ Cho mach dién gdm 3 phan ti dién tré:

v R Ri; Ry va R, dau song song nhau va hé théng
S S ks ! dwoc cp nang luong béng ngudn &p v.

<

Goi iy ; ip va iz 1an lwot 1a dong dién di qua
........................ /cac nhanh chtra tieng dién tré, xem mach hinh
HINH 1.35 1.35. Ap dung dinh lu&t Kirchhoff 1 ta co quan
- hé sau:
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i= i'| + i2 + i3 (126)
T dinh luat Ohm ta c6 cac quan hé :

vV = Fll.il = R2.i2 = R3.i3 (1.27)
Tw (1.26) va (1.27) suy ra:
. ') ') ')
l=—+—+— (1.28)
] Rll Rz I:‘3 )
Thay thé toan hé thong cac dién tr& R; ; R, ; Rs bang dién tré twong duwong Ry. Ta co:
v=R,. (1.29)

So sanh (1.28) va (1.29) ta co biéu thirc xac dinh dién tré twong duwong theo cac dién tré
thanh phan trén cac nhanh song song :

i—i+i+i (1.30)
Ry R, R, Ry

+ TU cac quan hé (1.29) va (1.30) suy ra:

izizv{i+i+i] w31
I:{1 RZ R3

Khtr v trong cac quan hé (1.27) va (1.31) suy ra:

(1.32)

i, = (1.33)

(1.34)

Mach dién trong hinh 1.35 dwoc goi la mach chia dong hay cau phan dong

ONG QUAT: Trong treong hop mach dién cé n dién tro mac song song; v&i v la dién ap
nguoén vaila dong te nguén cap dén mach song song. Dong i, qua mach nhanh th n chira
dién tré R, dwoc xac dinh theo quan hé sau:

2a)
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%+ V&i cAc quan hé vira tim duwoc, khi thay thé gia tri nghich dao cla dién tré |1a dién dan;
th]ng ta c6 thé dat dwoc cac két quasau. Goi dién dan twong (rng v&i cac dién tré R, ; R, va R
lan lwot la: G, ; G, va Gs.

1 1 1
G=— ; G, =— ; G,=— (1.36)
1 Rl 2 R2 3 R3
T (1.30) va (1.36) suy ra:
1
G;=G, +G,+G; = o (1.37)
td
Cac quan hé (1.33) dén (1.34) duwoc viét lai nhw sau:
G,.i G,.i
i, = = L (1.38)
' 6, G, +6,+G,
G, .i G.i
T 2 (1.39)
2 64 G +6,+G,
G,.i G,.i
i, = —=— = 3 (1.40)
* G, G +6,+G,
TH TONG QUAT:
. G, .i
iy =— (1.41)
2.6
i=1

THIi DU 1.4:

Cho mach thgo hinh1.35: R;=1Q; R, =2Q ; R; = 4Q ; dong t&» nguén | = 14 A . Xac dinh :
a./ Dong qua moi dién trg. i
b./ Ap dat ngang qua hai dau nguon dong.

GIAL:
a./ Xac dinh dong dién trén R, theo x: Ap dung quan hé (1.32) hay (1.34) ta c6:

G O

-8 [A
Y101 1 11 1 [4]
S S+ o+
R, R, R, 172" 4

CIa D

s 1 -2 A
R

1 2 4
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b./ Dién &p V., gitka hai dau nquén dong:

v, =R =18=8 [V]

1.7.3 BIEN DOI DIEN TRO TU DANG Y SANG A (VA NGUOC LAI) :

PHAM VI NG DUNG : ’ ] ‘
~ Cong dung cua phép bién doi nay la dé don gian hda mot so mach dién trong tredng hop can
thiét dé dé dang trong qua trinh gidi mach dién.

CAC CONG THU'C BIEN PO :
TH1 : BIEN POI DIEN TRO' TU Y SANG DELTA ( HAY A):

Xét mach tai dién tré dwoc dau theo
hinh Y gilra 3 nut a, b,c ; hinh 1.36.

4 Gia st cac dién tré dau Y co gia tri
dworc biét trede; 1an lwot 1a R, :R,:R,.

4 Khi thay thé cac dién tré R,:R,:R;

RC M A 2 Z hY . . .
bang 3 dién tréd khac la : Rab,Rhc ,Rca
dang d4u theo hinh A gi*a 3 nat a,b,c .
c b c Rbc b CAc gia tri cta cac dién trd thay thé
HiNH 1.36 twong twong trong mach A thda cac quan
hé sau:
Ra.Rb
R,, =R, + R, + R (1.42)
C
R, R,
R, =R, +R, + R (1.43)
a
Rc.Ra
Rca = Rc + I:‘a + R (1.44)
b

TRUONG HOP PAC BIET:

Néu tai dau Y can bang : R, = Ry = Re = Ry thi tai qui dbi d4u A ciing can bang va cho két
gua sau:

be ca A

ab Y (1.45)

TH2 : BIEN POI BDIEN TRO' TU DELTA ( HAY A) SANG Y:
a

Xét mach dién tré dau ndi theo dang
hinh A gitra 3 nat a, b,c ; hinh 1.37.

4+ Gia st gia tri cac dién trd trén moi
nhanh tai (d4u A) dwoc biét trwdc 1an
lwot co giatrila : I-'iab;l-'ihc : Rca.

4+ Khi thay thé cac dién tr&
R?h;le;Rca bang 3 tong tré I:la;l:lb ;I:lc
dau theo hinh Y gilra 3 nat a,b,c .

c Rbc
HINH 1.37
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Gia tri cia céac dién tré twong dwong trong mach Y thda cac quan hé sau:

R.. .R
ab™ “ca
— (1.46)
? I:‘ah + I:{bc + I:{ca
b= RogRay (1.47)
I:‘ab + Rhc + Rca
R..R
R = ta” be 1.48
’ I:‘ah + Rhc + I:‘ca ( )

TRUWONG HOP DAC BIET:

, Néu tai dAu A can bang : Rap = Rpe = Rec = Ry thi tai qui dbi d4u Y ciing can bang va cho
két qua sau:

RA
Ra = Rh = RG = RY = ? (149)
THIi DU 1.5:
Cho mach dién hinh 1.38, tim dién tr& trwong dwong khi
a 90 b nhin mach t&r hai nat ad
o 4AA%
GIAI:
6Q 6Q Xéc dinh Ri¢ khi 4p dung bién déi Y sang A:

Tai 3 nit a, b va d ta c6 3 dién tr& 6Q dang dau theo
90 6Q 9Q  mach hinh Y. Ap dung quan hé (1.45) thay thé cac dién tré dang
dau Y sang A, gia tri ciia méi dién tré twong dwong la:

o—° © RA=3.RY=3.6=18Q

R Mach twong dwong cua
a 9Q b a b mach trong hinh 1.38 dwoc vé lai

o, AN o AVAYA trong hinh 1.39.

6Q Sau khi thay thé cac dién tr&

18 Q twong dwong d4u theo mach A.; tai

gilra cac cap nut :ab ; bd va da ta

6Q 6Q c6 hai dién tr& 9 Q va 18 Q dang

dau song song. Thay thé cac cap

d d dién tré song song nay bang dién

o—=5 O o tré twong dwong co6 gia tri 1a 6 Q

HINH 1.39 dé c6 dwoc mach thu gon don gian
hon.

90L18Q>18 90

a b a , a Ap dung phép thay thé dién
© N ° tré twong dwong trong cac phwong
6Q phap dau ghép song song, ndi tiép
dé thu gon mach trong hinh 1.39
thanh mach dién don gian hon,
60 6Q 6Q 120 40 xem hinh 1.40.

Két quad nhan duwoc sau

o d o d d cung gilra hai nat a,d ta chi con hai

. dién tré : 6 Q va 12 Q ghép song
HINH 1.40 song; tr d6 suy ra dién tré twong
dwong gira hainitad la: Rg=4Q
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1.8. PHUPONG TRINH PIEN THE NUT — PHUPONG TRINH NUT :

<+ Phuwong phap gidi mach dung phwong trinh dién thé nat 1a phwong phap gidi mach dua
vao dinh luat Kirchhoff 1.

4+ Chung ta khao sat phwong phap nay tir trwéng hop don gian dén trwong hop tdng quat.

1.8.1. TRUONG HOP MACH 2 NUT CHUA DPIEN TRO' VA NGUON DONG :

Xét mach dién trong hinh
1.41; mach c6 4 nhanh, trong dé
2 nhanh chira nguén dong va 2
nhanh con lai chi chira cac
phan tir dién tré.

+ Trwdc tién ching ta chon
mot trong hai nut a va b lam
nat chuan. Nat chuan qui wéc
c6 dién thé v = 0V. Trong hinh
1.41 chon b _lam nat chuan va
HINH 1.41 nat chudn dwoc ky hiéu nhw
trong hinh vé.

R1

Niit chuén

+ Dién ap gilra hai nat a va b dwoc ky hiéu la v,, xac dinh theo quan hé :

Vyy =V, -V, =V, -0=v, (1.50)

ab

4+ Muc dich ctia phwong phép giai mach la xac dinh dién thé tai nit a hodc dién ap vap.
Tai n(t a chiing ta xay dwng phwong trinh can bang dong theo dinh luat Kirchhoff 1. Tuy thudc vao
mdi bai toan, hwéng dong dién trén cac nhanh khao séat tai nat a c6 thé vao nut hay di ra khoi
nat khao sat. Trong trwdng hop chwa biét ré chinh xac hwéng thwe sw cda dong dién trén
cac nhanh, ching ta c6 thé gia thiét dong dién tlr nut a dé ra trén cac nhanh.

Thwc hién theo qui wéc nay ching ta dé dang kiém soét cac théng sé khi xay dung
phwong trinh can bang dong tai nat khao sat.

<+ V6&i mach dién cho trong hinh 1.41, chiing ta c6 két qua sau:

. v,
|3 = R_ = Va.GS (151)
3
va
i, = R v,.G, (1.52)
4
Tainut ataco quan hé: iy =i, +i3 +i4. Hay:
- - va va
i, -1, :R_+R_:Va'G3 +V,.G, (1.53)
3 4
Dién thé v, tai nit a , hay dién &p v, xac dinh theo quan hé sau:
i, —i L, —i
__ 1" _h™%H
v, = ol (1.54)
1, 1) G+G
R, R,
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1.8.2. TRUONG HOP MACH 2 NUT CHUA PIEN TRO' VA NGUON AP:

Xét mach dién trong hinh 1.42 gom: 4 nhanh, trong d6 2 nhanh chtra ngudn ap va 2 nhanh
con lai chi chira cac phan t&r dién tré. Chang ta can chi y cac diém sau:

Niit chuﬁn‘L_ ov

HINH 1.42

4+ Dong dién qua mdi nhanh xac dinh nhw sau:

Trén mbdi nhanh chira nguén ap déc
lap, ta luén c6 phan tl dién tré ndi tiép
v&i nguédn ap

< T ndt a nhin vé cac ngudn ap trén
nhanh 1 va 2 , ta c6 nhan xét : nquén V,
c6 cwc + ndm gan ndt a; con nguoén ap
V, cé dal — nam gan ndta.

4 Khi chon b lam nat chudn, mudn
viét phwong trinh dinh luat Kirchhoff 1 tai
nat a, dau tién chiang ta gia thiét tai nit a
dong dé ra khai nat trén cac nhanh .

v =\
i, = aR 1_ ("a - V).G1 (1.55)
1
v, +V
i, =2 2= (v, +V,).6, (1.56)
2
. v,
iy = R v,.G, (1.57)
3
Va
i, = R - v,.G, (1.58)
4
Viét phwong trinh Kirchhoff 1 tai a, ta co: iy + iy + i3 +i4 = 0. Hay:
v, -V v +\[ v v
a 1, a 2, 3a_,_3a_9 (1.59)
R, R, R, R,
Ta c6 thé ghi:
(Va - Vl) G, + (Va + VZ).G2 +V, G, +v, .G, =0 (1.60)

Tw (1.59), giai phwong trinh dé xac dinh dién ap v, tai nat khao sat.

THi DU 1.6:

<

50V
w3

10Q

HINH 1.43

Cho mach dién trong hinh 1.43, ap dung phwong

trinh dién thé nat tinh dong qua dién tré 8Q.

GIAI:

Mach dién trong hinh 1.43 chi ch&ra 2 nut ; chon b

lam nat chuén va viét phwong trinh dién thé nit tai a.

Gia str cac dong dién dé ra khéi nat a trén cac

nhanh. Ta co:

v, v,-50 v
_+—
6 10 8
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Thu gon ta co:

V.. 1+i+E =5+1=6 Hay: V.. M =6
’ 8 |7 120

Suy ra:

v
a 47 47
Tom lai, dong dién qua dién tré 8Q dwoc xac dinh nhw sau:

120.6 _ 720 |,

_Va _720 _90,
80 47.8 47

1.8.3. TRUONG HOP MACH DIEN NHIEU HON 2 NUT :

+ Trong muc nay, voi mach dién tdng quéat ching ta chi khao sat cac trwdng hop tai nat khao
sat nhanh chtra nguon ap co ndi tlep véi dién trd.Trwdng hop trén nhanh chi chira duy nhét
ngudn ap sé dwoc khao sat trong d& muc sau.

4 Trinh tw dwoc &p dung dé& xay dwng phwong trinh dién thé nat , tién hanh theo cac buwéc
nhw sau:

BUWOC 1: Xac dinh,téng s6 nat chiva trong mach dién; chon mét trong cac nat hién c6 1am
nat chuan (dién thé tai nat chuan la 0V).

BUOTC 2: Tai méi nGt khong phai la nut chuan can xay dwng phwong trinh dién thé nit. Khi
viet phwong trinh nat, gia thiet tai nat khao sat dong dién do ra tte nat trén cac nhanh.

Vé&i mach dién c6 n nat can xay dwng (n-1) phwong trinh.

BUOC 3: Giai hé phwong trinh nhiéu 4n sé dé c6 dwoc cac nghiém sé.

THIi DU 1.7: )
Cho mach hinh 1.44. Ap dung phwong trinh dién
é-\ thé nat xac dinh dong dién qua dién tré 2Q .
\_/ 14 .
GIAI
a b
‘ VmV g BUOC 1: Mach dién c6 3 nt; chon ¢ lam nit chuan. Nhw
40 40 vay chi can thwc hién 2 phwong trinh dién the nat tai a
% 3 va b. Goi v; ; vp la dién thé tai cac nat a va b so vé&i nat
4Q 40 F
chuan.
24V v BUOC 2: Viét cac phwong trinh ndt tai a va b.
c . . L
X oy PHUONG TRINH BIEN THE NUT TAl a:
HINH 1.44 ) Trong hinh 1.45 , chi can cha y dén cac dong dién tai

nut a. Gia sir cac dong il ; i2 va i3 dang twr a q6 ra
trén cac nhanh; riéng nguon dong dang huéng ve nat
a. Ap dung dinh luat Kirchhoff 1 rai nat a ta c6 :

i'| + i2 + i3 =1

Chung ta viét phwong trinh can bang ap trén

[}
. <
4l tirng nhanh hoi tu vé nit a nhw sau:
i .
24V 3 Vq—Ve=Vga-0=v,=4i;+24
Q;-'
........ ' Vg = 4y
HINH 1.45 Vg — Vp = 2.3

Pai hoc Bach Khoa Tp H6 Chi Minh — Khoa Pién Pién Ttr — Phong Thi Nghiém May Pién va Thwc Tap Dién- 2009



BAI GIANG KY THUAT BIEN DIEN TU — CHUONG 1

T cac quan hé trén ta xac dinh dwgc dong dién trén cac nhanh:

izva—24 i =V_a i =Va—vh
1 4 2 4 3 2

Phwong trinh dién thé nat tai a dwoc viét nhw sau:

Va=24 Vo VazV _
4 4 2

1 (1.61)
Thu gon ta co6:

v,-2L=7 (1.62)

PHWONG TRINH DIEN THE NUT TAI b:

Trén hinh 1.46 chi can quan tdm dén cac
dong dién tai nut b; gia str cac dong dién i, ; is

a ig_Vva nq’uén dong dang te b db ra trén céac
b ) nhanh. Ap dung dinh luat Kirchhoff 1 rai nat b ta
g" ' coquanhé: iy +ig+ig+1=0
}49 Chuing ta viét phuong trinh can bang ap
Y e trén trng nhanh noi vé nat b nhw sau:

0'+‘\ .
. v —-v. =V, -0=Vv, =4.i_+8
Nem.d 2av b~ Yc ™ b b 5
' -
Y Vb = 4.I4
HINH 1.46 v, -V, =2l
T cac quan hé trén ta xac dinh dwgc dong dién trén cac nhanh:
i _vb—8 i Yy i -V,
577 4 474 6~ 5
Phwong trinh dién thé nit tai b dwoc viét nhw sau:
v, -8 Vv vV, —V
b +-D4 b ai1-0 (1.63)
4 4 2
Thugontacé:
va
v, - 2= 1 (1.64)

T (1.62) va (1.64) suy ra hé phwong trinh dung xac dinh dién thé tai cac natavab :

v, + [;J.vb =7
[_?]'].Va +V, = 1

Giai hé phwong trinh, ta c6 dwoc v, = 10V . Suyra:

10 _
2

v
vh=1+—a=1+ 6V
2
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Dong dién qua dién tré 2Q trén nhanh tlr nit a dén nat b :

V,-V, 10-6

i= = =2A
2 2
1.8.4. MACH CO CAC NHANH CHI CHUA NGUON AP DOC LAP — SIEU NUT :
+ (Va-Vb) - _ Trong hinh 1.47, tai rr_16i nit a va b ching ta c6 cac dién
+ (Ri) _E+ (Vs) i thé v, va vy, khi so sanh dién ap gilra moi ndt nay véi nat

| v chuén. Trén nhanh tir nat a dén nit b chiva phan tee dién tre
ad W L (f Y- b  néitiép véinguon ap déc lap.

+ — / \;; Tuy thudc vao hwéng dong dién xac dinh trén nhanh
Va phwong trinh can bang ap gitra hai nat a va b dwoc viét theo
B X5V 8 cac dang khac nhau duwgc trinh bay nhw sau:
HUPONG DONG DIEN TU a BEN b:
P (Vb-Va) + 4 Lic nay gia st dién thé tai a dwong hon b.
- (Ri) + i+ (Vs) - +« Dién apgita2ndtadenbla: (va—vs). ]
R | N\ Ve 4+ Phuwong trinh can bang ap gitra hai nt a va b dwoc viét
a —AAN——+ 1 ' nhw sau:
P — (v, - vy) =Ri+V,
Va Vb a h) ™™ s
X0V 4 DOng dién iy, (ttr a dén b) xac dinh theo quan hé
HINH 1.47
i _(Yamu)- Y 1.65

HUPONG DONG DIEN T b DEN a:

+ Ldc nay gia st dién thé tai b dwong hon a.
+« Diénapgira2nitbdenala: (vp - va). )
+ Phuwong trinh can bang ap gitra hai nat bva a dwoc viét nhw sau:

(vy—v,)=Ri-V
4+ Dong dién ip, (ttr b dén a) x&c dinh theo quan hé :

~ (vIJ —va)+Vs
ba — R

Trong trwdng hop gitka hai nat chi chira duy nhét
ngudn ap doc lap; chang ta khéng thé 4p dung cic quan ( ) AAA
hé (1.65) hay (1.66) dé xac dinh dong gua nhanh khi xay V2 R2
dung phwong trinh dién thé nat. Trong mach dién hinh 1.48; (

véi nhanh be chi chira duy nhéat nguon ap doc 1ap vy, tvong QA AAA . C
tw trén nhanh ad ciing chi chira nguon ap doc Iap va4. Theo ly y <—U<I— ‘
thuyét, chang ta bao quanh cac nguén nay lai bang cac 51X

mat k’ln S1va S2, dong thoi theo d!nh luat Kirchhoff 1 tong
dai s6 dong dién gua mat kin phai bang khéng. C_'D V4

Céac mat kin S1 ; S2 dwgc goi la siéu nut (super nodes).

4 Trong mach hinh 1.48, chon nit d lam nat chuén .

+ Siéu nat S; chtra hai nut b va ¢ (khdng phai la nat \
chuan). HINH 1.48
4+ Siéu n(t S, chtra nGt a va nat chuan d.
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Trong treong hep nay khi thwe hién phuong trinh nit dé giai mach, ching ta can guan
tdm den céc dac tinh cua siéu nut nhw sau:

4 Tai cAc siéu nat khéng chitra nat chuan, ta c6 quan hé sau (thi du xét cho siéu nut S,
trong hinh 1.48).

V-V, =V, (1.67)

Trong d6; vy, : dién &p gitra NGt b so v&i nat chuan d vira chon.
V. : dién &p gilra nGt ¢ so v&i nat chuan d vira chon.
4+ Tai cAc siéu nat c6 chra nit chuan, ta c6 quan hé sau (thi du xét cho siéu nat S,
trong hinh 1.48).

V,—Vy=V,-0=v =v, (1.68)

Trong do; v, : dién ap gilra nlt a so v&i nut chuan d vtra chon.
V4 : dién ap nat chuan d bang 0 V.
4+ Tai mdi siéu nat (khéng chira nat chudn) ta vé dong dién vao va ra khdi siéu nat; st
dung dong dién nay dé xay dwng phwong trinh nudt tai cac nat dang chira trong siéu nat.

Vé&i mach dién trong hinh 1.48 , cac phwong trinh dién nat dwgc xay dwng nhw sau:
|

+ Tai siéu n(t S; ta vé dong dién iy, trén nhanh bc, hwéng dong dién i, chon tuy v; vao
tai b va ra khéi nat c.

~ = Tai siéu nit Sy, siéu nat co6 chira nut chgén va nut a. Ta c¢6 quan hé (1.68) va khdng
can vé dong dién trén siéu nat nay; va khéng can xay dwng phwong trinh nut tai nat a.

#+ V@&i mach dién trong hinh 1.48 c6 4 nut; §6 lwong phwong trinh nut céq xay dwng la 3;
nhwng mach chira siéu nat S2 , nén dién the tai nut a da biet . Nhw vay tong s6 phwong
trinh dién thé nut chican xay dwng la 2 (tai nut b vanat c).

4+ Phuwong trinh nat tai b:
v

-V Vv, —V
b_a,b 3. j=0 (1.69)
I:‘1 R3

Vi Vv, = v, (tai siéu nat S,) ta viét lai quan hé (1.69) nhw sau:

Vv v, -V
+-0 3 _j =0 (1.70)
R X
3

b~ Y4
R,
4+ Phuong trinh nit tai c:

(vo-v,)-v, v,
3/ 2, 840 =0

R, R, *
(vc—v4)—v2 v,
+—L+i =0 (1.71)
R, R,

Tom lai ta c6 hé phwong trinh sau:

(v, -V, V, —V
b 4+b 3_i=0
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) Voi cac quan hé (1.69) va (1.70) thwe hién phép khiv an s6 i, bang cach céng vé theo
vé; suy ra hé théng hai phwong trinh véi hai &n v, va v, nhw sau:

Vp —V Vp —V Ve —Vy4)—V \'
b 4+ b 3+(c 4) 2+ c_0
R, R, R, R,

Vp—Ve =V

Giai hé phwong trinh trén dé c6 dién thé dién thé tai nit b va c. Tom lai, véi mach dién
chira cac siéu nit; tbng sé phwong trinh dién thé nat can xay dwng thda quan hé:

Téng sé phwong trinh = (S6 nat trong mach)—[1 + (Téng sé siéu nat cé chira nit chuan)]

1.9. PHUONG TRINH DONG MAT LUOI — PHUONG TRINH DONG VONG :

Trong néi dung sau day ching ta chi xét cac_ mach phang, d6 1a nhirng mach co thé vé
trén mot mat phang ma khéng cé bat cte phan tlr hodc day néi nao cat nhau. Mach dién sé
chia mat phéng thanh nhiéu mién phan biét nhw cac 6 clra sé. Bién gi6i clia cac 6 clra sd nay
duwoc goi la mat lwoi.

Phwong phap dong mat lwéi 1a phwong phap giai mach ap dung dinh luat Kirchhoff 2
xay dwng phwong trinh can bang ap doc theo mat lwéi. Ching ta khao sat phwong thire xay
dwng phwong phap dong mat lwéi tuan ty tlr cac mach don gidn dén phirc tap dan.

1.9.1. MACH HAI MAT LUG'1 CHUA NGUON AP VA DIEN TRO' :

Xét mach dién trong hinh 1.49, cin chla y cac diém

R1 sau khi viét phwong trinh dong mét lwéi

R2
MW V'V + Trong m&i mat lwi, chiing ta tw chon tlly y dong dién
V1 ) )Vz va huwéng dong dién trén moi mat lwoi.
+ . .
<.> y ; ; + Chl y phan t& trén nhanh bién cua hai mat luwdi.
R3 2

Chung ta xem nhw Qhén'tl’l’ nay chiu anh hwéng cua cac
dong dién trong moi mat |wéi. Mot cach khac co thé tach

HINH 1.49 mach hai mat lwéi thanh hai mat lwoi don theo hinh 1.50.
Goi iy va iz la dong qua moi mat Iwéi. Khi tach
R1 R2 mach thanh hai mat lw¢i doc lap, dong dién i; qua tat ca

cac phan tlr trong méat lwéi 1 va dong dién i, qua bat cir

Vi V2 phan t&r trong mat |EPé’i 2. Khi két hop lai haj mat lwdi

+ + thanh mach ban dau, dong dién qua phan t R3

<->| i ' ; ;I i l <—> (phan tr bién caa hai mat lwéi) gom hai thanh phan

Rs] Rs di qualailvai2. Do hwéng cdail va i2 ngwoc nhau

nén dong dién qua R |a hiéu cua hai thanh phan (i; —
HINH 1.50 I2) hogc (iz — ).

) . Khao sat hay giai mach dung phwong phap dong
mat lwdi la xay dwng hé phwong trinh dé xac dinh cac dong mat |wéi i, va i».

Trong mét sbé tai liéu, chang ta con c6 khai niém

L dong nhanh khi thic hién giai mach theo phuwong phap
R1 Iz dong mét lwdi, xem hinh 1.51
Vi
+ Dong I; ; I, va I3 la cac dong dién qua tieng
- _ nhanh trong mach dién dwoc goi la dong nhanh; cac
11 R3 gia tri nay quan hé véi dong mét lwéi theo quan hé sau
(phu thudéc hwéng chon cho dong méat lwsi va dong
. nhanh).
HINH 1.51 =i

lL=11 =i, l3=i1—12
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TRINH TU XAY DUNG PHUONG TRINH DONG MAT LUO:

Mudn xay dwng hé phwong trinh dong mat lwéi chang ta tién hanh tudn ty theo cac bwéc
nhw sau:

BUOC 1. Xac dinh tong sé mat lwgi chira trong mach. Chon dong mét Iuéi cho méi mat lwoi,
hwéng dong dién qua tirng mat lwdi tay .
Téng sé phwong trinh dong mat lwéi can xay dwng = Téng sé mat lwoi.

BUOC 2: Xac dinh dong nhanh theo dong mét Iwoi. Suy ra dign ap trén méi phan ti dign trd tiy
theo dong nhanh da chon, can chd y dau + - caa dién ap .

BWOC 3: Xay dwng phwong trinh can bang ap (theo dinh luat Kirchhoff 2) cho tirtng mat lwéi .
BWOC 4: Giai hé théng phwong trinh tuyén tinh dé suy ra cac dong mat lwoi.

L +VR1: (R1.11 )_ -IYRz: (R2.l2)

R1 Iz
Vi
@,
- | 1 R3

HINH 1.52

I V&i mach dién
Ro I tong hinh 1.49 khi
+ V2 xay dwng cac phuong

<+> trinh dong mat 1Goi
Vra= (R3.13) \3 can cha y céc dién ap

B, trén trng phan to
trong mach dién, xem
hinh 1.52. Ta c6:

Vg, = Rl.l1 = Rl.l1
Vg, = RZ.I2 = F{2.|2

Vps = Ryly =R,.(i, - 1i,)
4+ Phuwong trinh can bang ap (viét theo dinh luat Kirchhoff 2) cho méat lwéi 1 :

V. =V

1=Vp1 t Vg3

Hay:
Ry, +Ry. (i, —1,) = v, (1.72)
4 Phuwong trinh can bang ap (viét theo dinh luat Kirchhoff 2) cho mat lwdi 2 :
Vs = Vg2 T V3
Hay:
R,.(i, —i,) =Ry, + v,
Suy ra:
Ry, + (R, +Ry).d, =V, (1.73)
Thu gon céac quan hé (1.72) va (1.73) chiing ta c6 hé théng phwong trinh sau:

(R, +Ry) i, —Ry, =v,

—R,.i, + (R2 + RS).l2 ==V,
Hé phwong trinh trén c6 thé viét lai theo dang chinh tac nhw sau:

iy =v (1.74)

i =V, (1.75)
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Trong dé:

4+ Ry =R; +R;lahésbclai trong (1.74) : ténq cac dién tré trong mat lwéi 1.

+ Ry=R,+R;lahé sc') clia i, trong (1.75) : téng cac dién tré trong mat |woi 2.

+ Rip;=Rx=Rzlahé sb cla ( i1) trong (1.74) va hé sb cla (-ip) trong (1.75) : téng tat ca cac
dién tré chung (phan tr bién) cia mat lwéi 1 va mat lwéi 2.

+ Vs =V, la tong dién ap trong mat lwdi 1 theo hwéng iy ; do cac nguon ap tao ra.
L vs, = -V, latdng dién &p trong mat lwdi 2 theo hwéng i, ; do cac ngudn &p tao ra.

THi DU 1.8:

Cho mach dién theo hinh 1.53; ap dung phuong
. R=4Q R, =10Q 1, trinh dong mat lwéi tinh cdng suat tiéu thu trén dién tr&
20 Q. Tinh lai bai toan khi hoan vi hai dau nquén ap V, .

GIAI

Chon dong mat Iwdi i; va i; nhw trong hinh vé. Ap
dung phwong phép viét phwong trinh dong mat lwéi nhw
vira trinh bay theo cac quan hé (1.74) va (1.75); ta c6 hé
phwong trinh sau:

I:{11"1 - R12 2 = Vg

—R, 0y +Ryydy =V,

HINH 1.53
Trong d6, Rii:téng cac dién tré trong mat lwéi 1 (c6 dong mat lwdi i, di qua).

R,=R +R;+R, =4+20+1=25Q
Ry : tong céac dién tré trong mat lwéi 2 (cé dong mat lwai i, di qua).

R22=R2+R3+R5=10+20+2=32§2

R =Ry hé Sé cla (-il) va (-iz)
R, =R, =R, =200

. Va1 tbng dién &p trong lwdi 1 do cac ngudn &p tao ra; Vs; = vi = 40V (vi dong dién i; qua
nguon theo hwéng chirng té ngudn v; dang phat nang lwong).

Vs2 tdng dién ap trong lwdi 2 do cac ngudn &p tao ra; Vs, = — V, = — 64V (vi dong dién i,
gua nguon theo hwéng chirng té nguodn v, dang thu nang lwgng).

Tom lai:
25.i1 - 2O.i2 =40

—20.i; +32.i, = 64
Ap dung cong thirc Cramer gidi hé phwong trinh ta c6 két qua ip=0Avai,=-2A
Suy ra dong nhanh qua dién tré R; = 20Q la :

ly =i, -0, =0-(-2)=2A

Hwong dong dién qua dién tré Rs ding theo huwdng dong nhanh I; dang vé trong mach
dién. Cbng suat tiéu thu trén dién tré Rz la :

2 2
P =R, =20.2 = 800W
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GIAI LAI BAl TOAN TRONG THi DU 1.8 KHI HOAN VI 2 DPAU CUA NGUON AP V2:

Khi hoan vi hai dau ngudn v,; mach dién co
dang nhu trong hinh 1.54 Ap dung phwong phap xay
dwng phwong trinh dong mét Iwéi vira trinh bay &
trén, ta c6 hé phwong trinh sau:

25.i, — 20.i, = 40

L R-40 R, =10Q [,

~20.0, +32., = 64

Giai lai hé phuwong trinh ta c6 két qua sau:

HINH 1.54 i, =64A va i,=6A

Suy ra dong nhanh qua dién tré Rz = 20Q la :
I3 =i1—i2 =6,4-6=0,4A

Hwong dong dién qua dién tré R; ding theo hwdng dong nhanh I; dang vé trong mach
dién. Cong suat tiéu thy trén dién tré Rz 1a :

P=R,E = 20.(0,4)2 =32W

1.9.2. MACH N MAT LUG'I CHUA NGUON AP VA PIEN TRO :

Bay gio chung ta xet truo’ng ho’p tdng quat mach dién chtra n mat lwdi, xem hinh 1.55.

Trong cac mét lwéi chi chira ngudn ap va dién tré, khi gidi mach muén xay dung hé théng phwong
trinh dong mét lwdi, ching ta

7\ VK tién hanh tuan ty theo cac

Y budc sau:

BUQC 1: Xac dinh s6 mat Iwoi
; va danh so thw tw cac mat lwdi

Rk

" ttr 1 dén n.
BUOC 2: Goi:iy;ip;iz; is.
in 1a dong dién mét lwoi chay

doc theo cac mat lwgi 1, 2, 3.
A% . n. Cac dong dién nay dwoc
; chon theo cung hwéng la

chiéu kim déng do6. Qui wéc

In c Z - ; 7 N <
o mat lwdi the k co6 dong mat
s Iu’c’yi’la i -
U BUOC 3: Viét he phuong
R trinh tuyen tinh c6 n an sé : I ;
HINH 1.55 i ;i3 . . . in theo dang chinh tc
r . .
Ry =Ry, —Rygig —Rypdy = vy
R, i, +R 0, =Ry — ... R, i = Vg,
< —I:l3l.i1 - R32.i2 + R33.i3 ————— R3n'in = Vg, (1.76)
. - Rnl.l1 - an.l2 - Rn3.|3 — et Rnn.ln =V,
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Trong dé:

&=

R : tong dién tré trong lwéi the k ( hé sb cta dong dién mat lwsi iy ).

#

Ry : téng dién tré chung cua mét lwéi k va mat lwéi  (1a hé sé cla dong dién — ;)

=

Rik = Ry;: tdng dién tré chung cua mat lwéi | va mat lwi k (1a hé sb cha dong dién —iy).

-

sk : tong dai sb cha céac dién ap trong mét lwdi k theo hwéng cua iy.
Cac gia tri k la s nguyén duwong tv 1 dénn (k=1,2,3..n).

BWOC 4: Giai hé phwong trinh (1.76) tim cac 4n sé dong dién trong cac mat lwdi.

BUOC 5. Tir cac gia tri dong mét lwdi, chang ta suy ra dong nhanh va cac théng s khac cda
mach dién theo yéu cau bai toan.

1.9.3. PHUONG TRINH DONG MAT LUG'I CHUA NGUON DONG — SIEU MAT LUOI :

Khi mach dién co chtra nguon dong, so phwong trinh
dong mét lwéi can xay dwng sé gidm theo sb6 Iu’o’ng nguon

dong dang co6 trong mach. Trong trweong hgp nay dong mat
<T) lwdi c6 quan hé véi cac nguon dong trén cac nhanh.

I

Trong hinh 1.56 mach dién c6 ba mat lwdi, véi cach chon

N ]
dong mat lwéi trong hinh vé ta c6 cac quan hé sau;
‘ iy =iy 1.77)

2@ Bk
- @

i3 - i2 = |gz (178)

4 Voi cac quan hé (1.77) va (1.78) ta c6 duwoc hai
phwong trinh chiva 3 an sb dong mat lwdi, chi can xac dinh
thém phwong trinh thir ba dé giai dwoc hé phwong trinh

tim ra cac nghiém sb.

HINH 1.56

4+ Bay gio chang ta xét thém mét khai niém vé siéu

R1 . mat lwéi. Twéng twong cac nquén dong trong mach
—0 khao sat dworc hay, i = 0 (mach dién hé tai cac vi tri

A N N ~ ~ .
nguén dong); mach dién trong hinh 1.56 duwoc vé lai
| ;; trong hinh 1.57 . Bay gi&® mach dién chi twong &ng voi

Vbng (V, R, Ry, R3 s R4)

Trong trwdng hop nay vong hién cé dworc goi |a
Siéu mat lwéi .

SIEU MAT LUGI Ap dung dinh luat Kirchhoff 2 viét phwong trinh
HiNH 1.57 can bang ap trong siéu méat lwgi, ta cé dwoc phuong trinh
thtr ba chtva cac an sé dong mat lwoi.
CHU Y:
Mudn viét phwong trinh can bang &p trén siéu mét lwdi, méc du ching ta twéng twong cac
ngudn dong dwoc hly; nhwng van phai duy tri dong mat lwdi da chon khi xay dwng phwong trinh.

Ta co:

V=R,.(i, —i,)+R,.(iy - i,) + Rydy + R, i,
Hay

—(R,+R,)d, + (R, +R,)d, + (R, +R; )iy =V
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Tom lai ching ta c6 hé phwong trinh dung giai mach nhu sau:
— Ry + R iy + Ry + Ry iy + (Ry +R3 )iz = V
Iy =—ig
i3 —iy =gy

THiDU 1.9:

Cho mach dién trong hinh 1.57, ap dung phuwong
trinh dong mat lw&i tinh dong | va ap V

GIAI
+ Dau tién chon dong qua cac mat lwgi ciing chiéu
kim dong ho, xem hinh 1.57.

. Gl e s A s HINH 1 57
4+ Dong mat lwdi iy co gia tri bang nguon dong 3A.

Nhw vay, chi can viét cac phwong trinh dong mat lwdi cho cac lwdi chira dong i, va is . Ta ¢ cac
guan hé sau:

—(7).i, + (7 + 8).i, — (8).i; =
—(0).i; — (8), + (8 + 4 +13).i; = 10
4 Thay gia tri i, = 3 A vao cac quan hé trén, thu gon dé c6 hé phwong trinh sau:
15.i, —8.i; =59
-8.i, + 25.i; =10

Giai hé phwong trinh suy ra cac két qua sau: i,=5A va i;=2A
Dong dién | can tim chinh la dong mat lwdi i, suy ra : | = 5A

Ap V can tim dwoc xac dinh theo quan hé sau:
V= 13.i3 =13.2=26V

1.10. MACH TWPONG PUONG THEVENIN VA NORTON :

. O—1\ i
1.10.1. MACH CON TUONG DUONG — MACH 1 CUA: +
4 Khi phan tich mach dién, phwong phap don gidn nhét 1a thu gon hay don
gian mach. Bay la phwong phap thay thé mét phan caa mach thanh mach con v
don gian hon, it phan t& hon nhwng khéng |am thay déi bat cr dong va ap
trong phan mach con lai. _
£ Mach con c6 thé gdbm mét hoac nhiéu phan tor ndi voi nhau. Néu mach con H:iNH | 58

chi c6 hai dau dwoc goi la mach mét clra, dwoce ky hiéu nhw trong hinh 1.58.

Trong do, ta goi v 1a 4p dau ra va i la dong dau ra. Phan mach ky hiéu bang hinh chi nhyt c6
thé chira mot hay nhiéu phan to .

~ Qui luat quan hé gira cac dai lwong trén daura:v,i dwoc goila diac tuyén v —i hay dac
tuyen volt-ampeére (v = f(i)) cia mach mét ctra.

4 Hai mach mét ctra dwoc goi la twong dwong khi ching c6 cung luat dau ra.

4 Trong qua trinh phan tich mach, ching ta c6 thé thay thé mach mét cira bang mét mach
moét clra twong dwong ma khéng lam thay doi bat ky dong , 4p nao bén ngoai mach mét clra.
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1.10.2. MACH TUONG DUONG THEVENIN VA NORTON:

PINH NGHIA:

4 Mach Thévenin |a mach gém mét nguén
ap vr ghép noi tiep vé&i mét dién tré Ry , xem
hinh 1.59.

+ Mach Norton gém nguén dong iy ghép
song song vé&i dién tré Ry, xem hinh 1.60.

HINH 1.59 HINH 1.60

LUAT DPAU RA CUA MACH THEVENIN:

T mach dién hinh 1.59, &p dung dinh luat Kirchhoff 2
ta co:

vT—vl—v=0
Hay:
V=-V, +V;

vV=-R;i+v; (1.79)

Quan hé (1.79) xac dinh luat dau ra cho mach
HINH 1.61 Théveénin. Bo thi mo ta quan hé v theo | c6 dang dwong
thang, hé so goc am (-Rt) ; xem hinh 1.61.

LUAT DPAU RA CUA MACH NORTON:
Tt mach dién hinh 1.60, ap dung dinh luat Kirchhoff 1

ta co:
IN = I1 + 1
Hay:
=1 +1y
) Theo dinh luat Ohm ta c6: v = Ry.i1.
| 4 i
> ToOm lai:
HINH 1.62 v =-Ry.i+Ry.iy (1.80)

Quan hé (1.80) xac dinh luat dau ra cho mach Norton. D& thi md t& quan hé v theo | ¢6
dang dwong thang, hé s6 goc am (-Ry ), xem hinh 1.62.

Tt cac quan hé (1.79) va (1.80) luat dau ra cta mach Thévenin va Norton twong
dwong nhau khi ching ta twong dong cac gia tri sau:

RN = RT
(1.81)
VT = RN.IN

Tém lai, cé thé thay thé mach mét cira Thévénip thanh mach twong dwong Norton
hodc ngwoc lai . Khi qui ddi twong dwong, cac thdong so trong cac mach phai bién doéi théa
guan hé (1.81).
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THiDU 1.10: a

Cho mach dién hinh 1.63, &4p dung mach twong dwong
Thévénin hay Norton tim dong dién qua phan t& dién tré 8Q. ;
60

1A S50V
GIAl:

03
4+ Dau tién vé lai mach dién twong dwong ctia mach dién
hinh 1.63, xem hinh 1.64.

40 10Q
+ T mach dién hinh 1.64; ap dung mach twong dwong
Thévenin vé&i Norton, chuyén doi mach trong hinh 1.64 sang b
mach twong dwong hinh 1.65. HINH 1.63

4+ Ké tiép bién ddi mach trong hinh 1.65 sang mach twong dwong hinh 1.66.

a -
1A 50V 1A Ck 5A
; 8Q 3 6Q 3 8Q ; 60 P
w3
40 100 Chuyén ddi mach 40
tuong duong
. - b S - . - b R
HINH 1.64 Mach THEVENIN HINH 1.65 Mach NORTON
a a
-
1A CDSA | 1A CDSA
120
10Q v
; ;89;“’ ) ;(ujﬂ
40 Chuyén d6i mach tuong duong 40
diing dién tré twong duong
HINH 1.66 b HINH 1.67 b

4 Trong mach hinh 1.66, thay thé cac dién tr& ghép song béng dién tré twong dwong, ta co:
1 1 1 1 1 1 1 24 30 40 94

R, R, R, R, 10 8 6 240 240 240 240

Suy ra:
240 120
W= a1 = 27 &
94 47

+ Mach twong dwong sau cung trinh bay trong hinh 1.67. Dong | qua Ry la | = 6A. Suy ra,
dién ap giltra hai nat ab la:
120 720

d= o6 = \V
LY 47

4+ T két qua tim dwoc tré lai mach trong hinh 1.63, suy ra dong dién qua dién tré 8Q.
Ta co:

=R

Vv
i=£=%=%=L91485L915A
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1.10.3. DINH TRUC TIEP MACH THEVENIN HAY NORTON TU MACH BDIEN CHO TRUOC:

V&i mach dién cho trwéc, dé xac dinh trwc tiép mach

dién twong dwong Thévenin hay Norton chung ta 4p dung 1y a
phwong phap sau. +
< Gia sir mach dién dwoc phan chia thanh hai mach con A \' B
A va B ndi v&i nhau tai hai ndt a va b, hinh 1.68. -
_o—
4+ Muén tinh toan dong va ap trong B ma khong can b

quan tam dén dong ap trong A; ching ta can chirng minh:
néu A chi chira dién tré va nquon doéc lap thi luat dau ra

ctané co dang V= f(i) = oi+ P v&i o va B la cac hang sé. Do thi cia ham nay trong hé toa
dd i-v twong tw nhw da trinh bay trong hinh 1.61.

HINH 1.68

4 Néudat o =-R; va B =v; thi A sétwong duong voi dang Thévenin, hinh 1.69 .

4+ Dang Norton twong dwong véi A c6 thé tim dwoc theo mét trong hai phwong phap sau,
xem hinh 1.70.

4 Thuyc hién phép bién dbi Thévenin — Norton.

4+ Dung phwong phap so sanh v = f(i) = ai+ B voicach dat o = -Ry va iy = -
a

................................ _i_a
IN +
B LV B
Rni -
? o—
B b
HINH 1.69 HINH 1.70

Sau khi thay thé mach con A bang cac mach Thévenin hay Norton, cdng viéc giai
mach sé don gian, nhe nhang hon.

V&i luat dau ra ctia mach con A trong hinh 1.69 c6 dang :

v=f(i)=ai+B=—RT.i+vT (1.82)
D6 thj ctia ham ra trinh bay trong hinh 1.61. Khicho i = 0 ; suy ra:
v(o) = f(o) = +V; (1.83)

Ta két luan:

vt chinh |a gi& tri caa dién ap v trén hinh 1.69 khi i = 0; nghia lIa A bi hé mach tai a va b.
Giatricuav luc d6 dwoc goila dién ap hé& mach v, .

_ V; =V, (1.84)
i=0 a
—> Gia tri v, dwoc tinh tlr so d6 mach trong hinh 1.69 bang cach
+ cat det cac day ndi A véi B tai cac nat a, b; rdi tinh dién ap v., xuat
A Vo hién tai cac nata, b do cac nguén bén trong A tao ra; xem hinh 1.71.
- ) Bay gi¢&» ngén mach a, b; téc 1a cho v = 0. Quan hé (1.82) dwoc
bc viét lai nhw sau:

HINH 1.71 v=1(i)=ai+B=-Ryi +vy, =0 (1.85)
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Trong d6 i, : la dong dién ngan mach chay tir a dén b trén
hinh 1.70 ; sau khi da tach A khéi B roi ndi hai nat a v&i b bang day
khong dién tré ( dién tré vo cung bé), xem hinh 1.72. Tt (4.30) chdng ta
suy ra:

A

R,=—=-12 (1.86)
HINH 1.72 n n

Téng hop hai két qua trén, ching ta dwoc phwong phap xac dinh truc tiép dang Thévenin
tlr so' dd mach.

Cho mach con A hé& mach v,_tinh tte hinh 1.69 va dong ngan mach i, tinh ttr hinh
1.70. Mach Thévenin twong dwong cla A c6 thé tim tir cac quan hé sau:

— 5 __0
Vp =V, va RT_

Dung cac két qua nay ching ta chuyén mach sang dang Norton.

Cho mach con A h& mach y,_tinh_tw hinh 1.69 va dong ngan mach i, tinh ttr hinh
1.70. Mach Norton twong dwong clia A c6 thé tim tlr cac quan hé sau:

i > _ o
N = va RN—

THIDU 1.11
Ap dung phuwong phap tinh tryc tiép mach Thévenin giai lai bai toan cho trong thi du 1.10.

GIAI
S g P — AN o
+ =0
1A 50V 50V 50V
; 6Q 8Q ; 8Q ; 8Q ;
Vab = Vo iN= fab
40 100 10Q 100
B A - A A
o, ; o— ; o—
_____________________________ b e b b

HiNH 1.73

+ Déu tién mach dién trong hinh‘1.63 duwoc vé lai thanh hai mach con nhu" trong hinh 1.73 .
Sau do6 cat dwt hai mach con tai a, b roi xac dinh dién ap hé mach v, va dong ngan mach ab, iy.

4+ XAC DINH PIEN AP MACH HO vo:

Khi dong dién trén ngd ra cia mach con A lai = 0; dién ap v, chinh la dién ap dat |én dién
8.50 200
10+ 8 9

tré R trong mach con A. Ap dung cau phan &p ta c6 két qua sau: v, =

4+ XAC DINH DONG NGAN MACH iy.

Khi néi tét ab, dién tr& 8Q xem nhw ndéi song song vé&i dién tré 0Q; nhw vay dién trd twong

) . . 50
dwong clia hé thong la 0Q . Ap dung dinh luat Ohm ta c6 dong ngan mach la: I, = E =5A
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Ap dung cac quan hé (1.85) va (1.86) ching ta suy ra

mach Thévenin twong duong véi mach con A cé cac thong
sO nhw sau:
200
o =g !
Lzooj
v 9 b
RI'I = _—D = = 4—0 Q R
i 5 9 HINH 1.75

Mach Thevénin tim dwgc cho toan hé thdng ghi nhan nhw trong hinh 1.75. Sau khi thu
gon mach con A, dau noi tré lai mach con A vao mach con B.

a -, a

“ (7)o (F)e
+ +
2 @@ O
40 4Q
HiNH 1.76 b b %

V6&i mach 1.75 ching ta c6 thé thuc hién mét 1an bién ddi mach Thévenin véi cac mach con
nhw sau, xem hinh 1.76.

X&c dinh mach twong dwong Thévenin 1an tht nhi ta co:
4+ XAC DINH DIEN AP MACH HO v,
Khi dong dién trén ngd ra cia mach con A la i = 0; dién ap v, chinh la dién ap dat Ién dién tr& 6
200
— |.6
9 600

Q trong mach con A. Ap dung cau phan &p ta c6 két qua sau: Vv, = 20 =7 v
—+6
9
Khi ndi tat ab, dién tr& 6Q xem nhw ndi song song v&i dién tré 0Q ; nhw vay dién tré twong

200
> ~ r4 . . ~ 7 ~ < by H 9
dwong cua hé thong la 0Q2 . Ap dung dinh luat Ohm ta c6 ding ngan mach la: 1, = 20 =5A
[9)
Ap dung céc guan hé (1.84) va (1.86) chung ta suy ra mach Thevenin twong dwong mach
con A c6 céc thdong so nhw sau:

4 XAC PINH DONG NGAN MACH iy.

v, |47
a7 " 5 47

n

Mach twong dwong cua toan hé thong sau khi bién déi theo Thévénin Ian thir nhi dwoc thu
gon theo hinh 1.77. Trong hinh 1.77; dong dién i dang vé trong mach cé gia tri doi véi ngudn dong
dang chwra trong mach: i =-1A
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Ap dung dinh luat Kirchhoff 2 ta c6 phwong trinh can bang ap a i
cho toan mat lwéi la : AVAVA

(22)i+(2)- . 14 () Q
Suy ra: [@J v

47
600 (120 720
v, =— | = | (-1) ==
ab 47 (47j() 47 4Q

Két qua tim dwoc nhw da tinh trong thi du 1.10.

HINH 1.77
1.10.4. XAC DINH R; VA Ry BANG PHUONG PHAP HUY NGUON:

4+ Tl cac mach twong dwong Thévenin va Norton vé trong hinh 1.69 va 1.70 ; gi& st luat dau
ra cia mach con A dwoc xac dinh theo quan hé v = f(i) = —Ry.i+ vy. Neu cac nguon trong A co
tri s6 rat nhé, dan dén dién &p vy hay dién 4p hé mach c6 gié tri rat nhé.

4 Truwong hop dac biét, néu tat ca cac nguon trong L» a 4"_
A déu bang 0; hién nhién gia tri dién ap v, =vr =0 V. A 4
Nhw vay ham ng6 ra cia mach Thévenin thu gon la: ,
Hiy \% B
V=R, ngudn -
+ Tinh trang dac biét nay dwgc goi la mach con b .
A bi hay nquén , hinh 1.78. HINH 1.78

4 Hinh 1.78 chi la trwong hop dac biét cda hinh 1.68. Khi tat ca cac nguén trong mach con
A bi huy, bén trong chi con cac phan tw dién tré. Khi nhin vao A tir hai dau ab mach con A
twong dwong nhw mét dién tré.

TOM LAL:

Pién tré twong dwong Ry ctia mach Thévenin c6 gia tri bang véi dién tré Ry cla mach
mot clra A . Dién trd twong dwong nay chinh la dién tré twong dwong cua A (khi hay nguon)
nhin tr cap dau ra ciia mach con A.

4+ Co0 hai phwong phap dung xac a o g
dinh gia tri Rt (hay Ry). ———— <,
A Rt i} +
PHUONG PHAP 1: Hiy Hiy Vo
Dung cac cong thirc xéac dinh ngudn e nguon -
dién tré twong duong cla hé thong _bo Nhin vao A bo
dién tr& ghép nédi tiép hay song song Tir 2 dau ra ab
de thu gon dién trd trong mach con A HINH 1.79
(hay nguon).
Phwong thirc hly ngudn dwoc trinh bay nhw sau , xem hinh 1.80:
ao a0 a o ’ Mot qguén ap dwoc hiy béng
cach cho ham nguon vs_= 0 V; noi
is khac di hay nguon ap la lam noi tat

D= [eeor

Hity ngudn ap

Q iz0A (hgan mach) hai dau nguén

Huy ngudn dong M6t nguén dong dwoc hay

S b 3 bang cach cho ham nguén i = 0 A;

HINH 1.80 néi khac di hay nguén dong la lam
hé& mach hai dau nguén

bo
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PHWYONG PHAP 2: Cung cap vao mach con A (d4 hay nguén) mot dién ap v, réi tinh

Vv
dong i, tir d6 suy ra gia tri Ry theo quan hé: Ry = L

lo

THiDU 1.12:

Ap dung phwong phap hdy nguén xac dinh dién tré twong dwong Thévenin ctia mach con
A da xé&c dinh trong thi du 1.11.

GIAI

, V&i mach dién 1.73 cho trong thi du 1.11; sau khi ching ta tach mach A; ap dung phuwong
phap hdy ngudn trong mach con A ching ta xac dinh dién tré twong dwong Rt cia mach con A
nhw sau, xem hinh 1.81:

2 " i -
+ =0

1A 50V S0V

; 6Q 8Q ; 8Q ;
Vab = Vo

40 10Q 10Q

B A -
e o & ; o— o—

____________________________ b T b b

HINH 1.81

R - 10.8 80 _ 40
T " 10+8 18 9
Két qua tinh dwoc gidng nhw da xac dinh trong thi du 1.11.
1.11. NGUYEN LY XEP CHONG :

1.11.1. PHAN TU TUYEN TINH VA MACH TUYEN TINH :

= Dién tré R 1a phan t& tuyén tinh vi théa dinh luat Ohm v = R.i . Chiing ta dinh nghia mach
tuyén tinh theo quan niém sau:

Mach tuyén tinh Ia mach chi chira cac phan tte tuyén tinh va nguén déc |ap.

+ Céac phwong trinh ctia mach tuyén tinh dwoc xay dwng tlr cac dinh luat Kirchhoff va luat i-v
trén tirng phan t& trong mach; mét cac tdng quat ta co:

ax, +ax,+...+ax =y (1.87)

Trong d6 x, |a dong hay ap, con y la téng dai s6 cac ham nguén. Ching ta rat ra nhan xét
khi (X1, Xo, . . . Xy) thda (1.87) thi (Kxy, KXz, . . .Kx,) sé théa phwong trinh:

ay(Kx; )+ a,(Kxp ) + ... + ap (Kx,) = Ky (1.88)

1.11.2. NGUYEN LY XEP CHONG :

Trong myc nay chiing ta xét mach tuyén tinh véi nhiéu nguon déc |ap. Bay gior gia st
trong (1.87) cé hai nguon, quan hé duoc viét lai nhw sau:

X+ UoXg +.... + A X, = Y1+ YY) (189)
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Bay giv ta hiy nguon y,, trc ham y, = 0; vi chling ta khong thay déi phan t&r va cach nbi
nén ching ta c6 dwgc phwong trinh méi khiy, = 0. Cac hé s6 : a;, @, . . ax van nhw cl. Goi (Xis,
X21, + - X1 .. ) 1@ nghiém méi ctia phwong trinh nay, ta cé dang thirc nhw sau:

ax,+aX, +...+ax, =Y, (1.90)

_ Trong do, cac chi sc“'g 1 thém vao trong cac gia tri x, dé& chi nghiém tim dwoc khi chi co
nguon 1 hoat déng con nguon 2 bi hdy. Bay gi& cho nguon 2 hoat déng va hdy nguon 1 (y; = 0),
ta co két qua twong tw nhw sau:

X, +a,X,, +....+3 X, =Y, (2.91)

Trong do (X12, X2z, - - Xk .. ) 1& nghiém mai cua phuwong trinh nay, véi cac chi sb 2 thém
vao trong cac gia tri xx dé chi nghiém tim dworc khi chi c6 nguon 2 hoat déng con nguon 1 bi hay.
Thuc hién phép céng tirng vé theo vé clia cac quan hé (4.71) va (4.72) ta c6 két qua nhuv sau:

al(x11 + xlz) +a, (x21 + x22) +....t+ (xn1 + xnz) =y, +Y, (192

So sanh (1.89) va (1.92), ching ta rat ra két luan nhw sau:
X =X+ Xp
Xy =Xy + Xy

(1.93)

Cac gia tri trinh bay trong (1.93) chirng t6 :
~ Pap ing cta mét mach cé nhiéu nguén déc lap bang téng dap trng ddi véi tirng
nguon khi tat ca cac nguon khac con lai bi hay khéng hoat déng. Nguyén ly nay dwgc goi la
nguyén ly xep chong.

TRINH TU KHAO SAT MACH DUNG NGUYEN LY XEP CHONG:
BUWOC 1: Xac dinh s6 nguén m_va danh sé thy tuw.

BUOC 2: Chi cho mét nguén lam viéc hiy tat ca cac nquén déc |ap khac con lai. Giai mach
dé tim ra cac gia tri X,; do ngudn 1 tao nén.

BWOC 3: Tiép tuc thwe hién nhw bwéc 2 cho lan lwgt cac ngudn khac con lai.
BUWOC 4: Xac dinh két qua bang cach tdng hop cac két qua theo quan hé (1.93)

THIiDU 1.13:

Giai lai bai toan cho trong thi du 1.10, xac dinh dong dién qua dién tr& 8Q bang cach ap
dung nguyén ly xep chong .

GIAI:

Mach dién cha hai

a T a _ nguon doc 1ap; lan Iwot hay

1A i1 12 tirng nguon va xac dinh dong

) Sy 50V qua dién tr&é 8Q (khi_vén

;69 ’ 89; ;69 e 8Q hanh _timg ngudn _trong

mach). Cac mach dién khi

hdy ngudn va chi cho mét

40 10Q 40 10Q ngudn hoat déng, trinh bay

b b trong hinh 1.82 va 1.83. Xac

dinh dong dién i; va i, qua

dién tré@ 8Q trong méi mach
twong dwong.

Mach tugng dugng khi hiy ngudn 4p Mach tirong dwang khi hiiy ngudn dong
HINH 1.82 HINH 1.83
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Gié tri thwc sw ctia dong | qua dién tre nay khi ca hai ngudn cung lam viéc 1ai =iy + is.

DONG QUA DPIEN TRO KHI HUY NGUON AP o o

< a . ]
Vé&i mach dién hinh 1.82, chon b lam nat chuan, goi 1A + I
Vb 12 dién thé tai nGt a so vé&i nat chuan.
) ; 6Q 89;
Phwong trinh dién thé nat tai a c6 dang nhw sau: Vab
V V V
—ab , ab, _ab _ g 40 10Q
6 10 8 -
b

Giai phwong trinh trén ta dwgc két qua nhw sau: HiNH 1_82" -
1 1 1
“+—+=|=1
6 10 8

240 120
ab 94 47
Dong dién qua dién tré 8 Q khi chi c6 nguén dong 1A hoat déng:

P Vap _ 120 _15,
18 478 47 a iz
DONG QUA BIEN TRO KHI HUY NGUON DONG [ 50V l
Khi hay ngudn dong trong mach hinh 1.83 va chi
van hanh nguon ap, ap dung phwong trinh dién thé nat tai ;69 893

a khi chon nat b 1am nat chuén. Ta cé:

V. V' V -50
8 10 b
Thu gon ta co: HINH 1.83 -
V 1 i.1 1 L1 1
6 8 10
Suy ra:
y _ 5240 600

a7 94 47
Dong dién qua dién tré 8 Q khi chi cé ngudn &p 50 V hoat dong:
V, _ 600 _75

I
8 47e8 47
) Khi ca hai nguc‘m cung hoat déng dong dién thyc sy qua dién tré 8 Q xac dinh theo nguyén
ly xép chong la:
15 75 90

i=10 +i
172 7 47 47 47
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BAI TAP TU MUC 1.7 PEN 1.11

Tim mach twong dwong Thévenin gitra hai nat ab cla
mach dién sau day.

BAI TAP 1.15
Xac dinh dién ap v; va v,
PAPSO: vi= 10V ; v,=6V
BAI TAP 1.16
6Q 8Vv
AAA (I +> BAI TAP 1.15
. Xac dinh gia tri dién 4p v va dong dién i qua
i +
= mach.
C.) 28V g 20 v ;129 ;49 DAPSO: v= 10V i=1A
- 20
BAI TAP 1.16 40 ! N\
BAI TAP 1.17 _/
2A
X&c dinh gia tri dong dién i qua mach. é ; CD
. N 40 40 -
PAP SO: i=2A Ly 8
20
BAI TAP 1.17
8Q BAI
<+)1sv 40 TAP 1.18
= 40 Xac dinh gié tri dién ap v.
40 PDAPSO: v=3V
BAI TAP 1.18 260
BAI TAP 1.19 300, @0’“‘ a
q ) e O]

DAP SO: V=5V Rin = 7,5Q ¥
. )174v 15Q 10Q
4Q
G
NN ANNN———+ 1 —ANN—2
8KQ 2,5KQ Uwv BAI TAP 1.19
20KQ o
7 BAI TAP 1.20
CD éu«z lomg Ro Xac dinh cong suét tiéu
3mA thu trén bien tré R, . Suy ra gia
1[11% tri R, dé cbng suat tiéu thy dat
gia tri cyc dai.
BAI TAP 120 © DAP SO: R,=5KQ

Prmax = 957,03 pW
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16 A
BAI TAP 1.23 —/
BAI TAP 1.24

Ap dung nguyén ly xép chéng xac
dinh dién ap v, trong mach dién sau.

PAP SO:

8V

Vo_

D

BAI TAP 1.25

450 e BAI TAP 1.21
600 50 Ap dung nguyén ly xép choéng
W o W S xac dinh dién ap v, va dong i, trong
/ mach dién sau.
! - 2A PAPSO: v,=-375V i,=0,1A
C_) 10v Vo ézog 10 ; 5Q 10Q ;
+
BAI TAP 1.21 20
BAI TAP 1.22
- . ; +Y 240v
Ap dung nguyén ly xép chong xac - 6Q
dinh dién ap v, va dong i, trong mach dién
sau +
. 3Q
PAP SO: v,= 288V q AVAVA Vo GD 369;
- 23 A
5Q 40
C+> 240V élm
+
+ - 20
C_ 20V y, < 200 sav( o AVAVA O—
BAI TAP 1.22
70 10 BAI TAP 1.23

Ap dung nguyén ly xép chéng xac dinh dién

ap v, va dong i, trong mach dién sau.

PAP SO:

Vo= 28V

G\

C 3

o

6Q

AN—

30

¢

), 3

A%

Vo

+

03 Sg

—/

BAI TAP 1.24

BAI TAP 1.25

Ap dung nguyén ly xép chéng xac dinh dong

lo =

-6 A

dién i, trong mach dién sau.
PAP SO:
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BAI TAP 1.26
Ap dung nguyén ly xép chéng xac dinh
9 4A SQ dién ap v, trong mach dién sau.
2Q + 3 i 60
AN mgv CD DAPSO: vo= T3V
- B5A
(D s
10
I—>»
o ~ 0,50
BAI TAP 1.26 10
o * ] o050
BAI TAP 1.27 319 v ‘r ) g
Tinhdong lvaap V. 1V I
PAPSO: V=15V I[=-1A I\
BAI TAP 1.27
BAI TAP 1.28

R7
Cho RG—R7—R8—ZQ Rg—lOQ E2—12V E3—18V,
Rg; (ﬁ) l, = 7A. Tinh dong |5 va cong suét phat béi ngudn ap E,

DAPSO: 1,.=4A P=36W

Rs
a
BAI TAP 1.28 R R2
Vbd
~ = + -
BAI TAP 1.29 b d
ChoR;1=4Q; R, =8Q; ,R3=6£2;‘R4:12(2; E,=14V; E2 R I2 Ra
I,=25A. Tinh &4p V4 va cong suat ciia nguon dong. ®
£ Y r4 ~ = 6
PAP SO: V=18V  Ngudn dong phéat cong suat 45 W BAI TAP 1.29

BAI TAP 1.30
Cho:E=16V; I=8A,; R4=3Q; Rs=2Q; Rg= 5Q.
Tinh ap V.4 va cong suat cia nguon dong.

PDAP SO: V=41V  Ngudn dong phat cong suat 200 W

BAI TAP 1.30

CHU Y:

Bang cach thay déi phwong phéap, sinh vién giai lai cac bai tap 1.15 dén 1.30 dé
luyén tap cac phwong phap giai mach.
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