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AP DUNG PINH LY THEVENIN PE PHAN TiCH MACH PIEN
TRONG GIANG DAY KY THUAT PIEN

Nguyén Anh Tuén
Khoa Pién- Dién tir, Truong Pai hoc Sw pham k¥ thuit Vinh

Tom tit: Dinh Iy Thevenin la mot khdi niém co ban trong ky thudt d‘zen glup don glan hoa viéc phan tich cac mach
phikc tap bang cdch thu gon chiing thanh mét nguon dién dp va dién tré néi tiép. Bai viét giGi thiéu Pinh Iy Thevenin va
cdc teng dung thiee té ciia né trong mét sé vi du va thdao ludn vé loi ich ciia né trong viéc ndng cao kha nang hiéu Iy thuyet
mach ciia sinh vién. Viéc sir dung Dinh Iy Thevenin khéng chi gitip don gidn héa viéc phdn tich mach ma con thiic ddy twe
duy phan bién, bién né thanh mot cong cu hitu ich trong kj thudt dién.

Tir khéa: Pinh Iy Thevenin, vmg dung, Iy thuyét mach dién

APPLYING THEVENIN’S THEOREM FOR ELECTRIC CIRCUIT ANALYSIS IN
ELECTRICAL ENGINEERING TEACHING
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Abstract: Thevenin's Theorem is a fundamental concept in electrical engineering that simplifies the analysis of complex
circuits by reducing them to a single voltage source and series resistance. The article introduces Thevenin's Theorem and
its practical applications in some examples and discusses its benefits in enhancing students’ comprehension of circuit
theory. The use of Thevenin s Theorem not only aids in simplifying circuit analysis but also fosters critical thinking, making

it a useful tool in electrical engineering.
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I. PAT VAN DE

Vao nam 1883, Léon Charles Thévenin, mot
k¥ sur 1am viéc tai Tong cuc Dién tin Phap (French
Telegraph Administration), da nghién ctru va phat
trién mot phuwong phap don gian dé phan tich cac
mach phuec tap. Ong nhan ra réng, mot mach dién
c6 thé dugc thay thé bang mot mach twong duong
don gian hon, chi voi mot ngudn dién ap 1y tuong
va mot dién tro. Pay 1a co sd cia dinh luat ma
ngay nay chiing ta goi la Dinh 1y Thevenin.

Noi dung dinh 1y Thevenin: Bdt ky mach dién
phike tap nao c6 thé dwoc thay thé bang mét mach
twong dwong don gidan, bao gom mot nguon dién
ap Iy twong (goi la dién ap Thevenin Vth) va mot
dién tro twong dwong (goi la dién tro Thevenin
Rth) mdc néi tiép véi nhau

Dinh 1y nay da gitip giam dang ké thoi gian va
cong suc tinh toan, tao ra mdt budc ngodt quan
trong trong nganh k¥ thuat dién. Bai viét nay trinh
bay mot sé tng dung cua dinh 1y Thevenin trong
phan tich mach dién trong cac mon hoc Ly thuyét
mach, Po luong dién, Cung cap dién... trong
chuong trinh dao tao nganh dién.

IL. NOI DUNG NGHIEN CUU

2.1. X4c dinh thong s6 ciia mach Thevenin

Mot trong nhitng uu diém 16n nhét cua dinh 1y
Thevenin la kha nang don gidan hoa cac mach
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phtc tap. Bang cach thay thé mot phan cia mach
dién (ma khong can thiét phai biét cau triic clia no,
chang han nhu mot hop den) bang mot mach tuwong
duong don gian gdm mot ngudn dién dp va mot
dién trd, k¥ su c6 thé dé dang tinh toan dién ap va
dong dién ma khong can phan tich toan bd mach.

Pé xac dinh thong s6 ciia mach Thevenin, lam
thuyc nghi¢m nhu sau:

Budc 1: Thao tai, dé ho mach 2 diém (nhu vay
1=0), do dién ap bang Von ké duoc Uh (dién ap ho
mach). Luc nay, tr dinh luat Kirchhoff ta co:

Vith=1Rth+ Vh

Do I=0nén: Vih =Vh (1)

Budc 2: Nbi tit tai qua Ampe ké (ly tuong co
tong trd bang 0) dé do dong dién ngan mach, dugc
gia tri: In. Lac nay:

Vii=TnRihnén g —Vu
th ]

n

2)

Budc 3: Mach twong duong Thevenin: Sau khi
xéac dinh dugc Vth va Rth, mach phtc tap ban dau
c6 thé dugc thay thé bang mach twong duong véi
ngudn 4p Vth méc ndi tiép véi Rth, sau d6 ndi véi
tai (hinh 1).

2.2. Ap dung dinh 1y Thevenin trong phén
tich mach dién
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Vi du 1: Mot dién tré 20 kQ dit vao so do dién
phirc tap ma khong biét cdu triic mach, biét khi
tién hanh thuc nghi¢m do dugc dién 4p hd mach 1a
Vh=200V, dong di¢n ngén mach In =40 mA. Xac
dinh dong dién, dién ap va cong suét trén dién tro.

Tu cach tiép can theo so d6 mach Thevenin,
khong can quan tim dén cu trac mach ngudn.
Thong s6 so d6 twong dwong xac dinh theo (1)
va (2):

Vth=Vh=200V

R, =%=i(i=50009=5k9
Dong dién qua dién tro:

V. 200
“R,+R  5000-+20000
Dién ap trén di¢n tro:
V=1R =0,008.20000 = 160 V
Vi du 2: Cho mach dién mét chiéu trén hinh 1,
v6i thong s6: E1 =24 V, E2 =12 V, R1 = 60Q, R2
=120 Q, Rt= 40 Q. Xéc dinh dong di¢én va dién
ap trén tai.

=0,008A =8mA

e EATATA ™ V) em—

[\rm—e .,
o

i Rt = =
E1 — E2

Hinh 1. Mach dién vidu 1.

Céch 1: Xac dinh théng s6 mach Thevenin theo
cach thyc nghi¢m.

Do khong c6 diéu kién thuc nghiém nén tién
hanh mo phong trén phan mém Matlab/Simulink,
xdy dung so dd md phong cho 2 truong hop ho
mach va ngén mach thé hién trén hinh 3. Két qua
cho thay:

Vh= 20V, In = 0,5A (hinh 2).

Continuos

=1 \«lk‘x:m;:er gz E1 |:| '{ I)"(’I 2
Hinh 2. M6 phong hé mach va ngdn mach trén phan
mém Matlab/Simulink.
Vay Vih = 20V,

R, =220 400
I, 05

n

Dong dién qua tai:

_ Ve 20
" R,+R 40+40

=0,25A
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Dién ap trén tai:

V=1hR=0,25.40 = 10V

Céch 2: Sir dung phép bién d6i so dd mach:

V& lai so d6 mach hinh 2 thanh so d6 tuong
duong hinh 3.

R.R, _ 60.120

R, = = =40Q
R+R, 60+120
E_E 24 12
R R “0 170
I/,h — 1] 12 — 610 1%0 — 20V
- + - - -
R R, 60 120
{ i 1
-:;L-: R 1 - ~ R_th o
= =Rz -~ = e
. 3 =) T =
: 3 ="}
JT— E1 L2 L E_th
i i L

Hinh 3. Bién déi so dé mach dién vidu 1.

Két qua theo 2 cach giai 1a nhu nhau. Cach 1
thién vé thuc tién con cach 2 thién vé Iy thuyét co
ban. Tuy nhién, véi mach dién phuc tap, viéc bién
d6i so dd tro nén kho khan.z

Vi du 3: Cho mach dién mot chiéu trén hinh 3,
v6i thong s trén hinh, dién trd tai co thé thay doi
tr 0 dén 5 kQ.

a. Xac dinh théng s mach Thevenin twong
duong.

b. Tinh dong dién, dién ap va cong suit tai khi
RL=1kQ, RL=2 kQ, RL= 5 kQ.

c. Xac dinh gia trj RL dé cong suat tai dat 16n nht.

Ry
AN
6 kil

y —

E—= 15V

L
1 C)i mA  R» § 2k 0—5 kO

Hinh 4. Mach dién vi du 3.

Nhan xét: Mach dién nay tr¢ nén phuc tap hon
do sy c6 mat dong thoi cia ngudn dong va ngudn
ap. Néu sir dung phuong phap giai thong thuong,
mdi khi thay ddi gia tri cia RL, chiing ta phai phan
tich lai mach. Tuy nhién, khi 4p dung phuong
phap thay thé mach tuong dwong Thevenin, bai
toan dugc don gian hoa dang ké. Pic biét, trong
cau c, viéc xac dinh cong suét tai 16n nhat trong
mot mach c6 nhiéu nguén tré nén kho khan hon,
nhung phuong phap nay gitip giai quyét van dé
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mot cach hiéu qua.

a. Su dung so dd ho mach va ngén mach, xac
dinh duoc:

Uh= 11,25V vaIn = 7,5mA

Do d6: Vth=Uh= 11,25V va

7,
JEL/RRE LY T
I, 7510

b. Tinh dong dién, dién 4p tai:
Khi RL= 1kQ:

11,25

C(1L,5+1).10°
V= [tRL=4,5.1 =45V
Pt=4,5.4,5.107=20,25 mW
Khi RL= 2kQ:

=4,5mA

11,25

C(1,5+2).10°
Vt=ItRL=3,212=6,42V
Pt=6,42.3,21.10-3= 20,66 mW
Khi RL= 5kQ:

=3,21mA

11,25
©(1,5+5).10°
Vt=ItRL=1,73.5= 8,63V
P=8,63.1,73.10 =14,97 mW
c. Goi x (kQ) 1a gia tri dién tro tai.
Dong dién qua tai:

= 1,73_1731A

11,25
1:— A
‘“15+ (mA)

Cong suat tai:

2
P=I'R= 11,25 x ~(mW)
(L,5+x)’

M0 ta su bién thién cong suat theo dién trd trén
hinh 6.

Ta biét ring:
11,25x 1 1,25
L5+x) 4

Xac dinh duogc gia tri cong suat tai dat 1on nhat
1a 21,09 mW khi dién tro tai la 1,5 kQ.

Mot cach khai quat: P=IR _Vﬂf—RS sz

+R,)

Cong suit tai dat 1on nhat khi Ri Rth

Bai tdp dé nghi 1: Hiy sir dung phuong phap
bién d6i so dd mach twong duwong dé xac dinh
thong sb so dd Thevenin vi du 3.

Bai tap dé nghi 2: Cho so dd mach cau véi
thong sd cho trén hinh 7. Xac dinh dong dién va
dién ap trén di¢n tro RS.

R1=101 R2=150

4
) R5=250 :;i
>
—/ A -"."-,.""I“" 5—I—= —_ .-'.‘\ I-"". ..l"'u-n—-
R3=200 R4=17,50

E=30V

B—r]. [ ]

Hinh 7. So d6 mach cau.

III. KET LUAN

Bai viét trinh bay nodi dung cua dinh ly
Thevenin va ing dung trong viéc giang day phan
tich mach dién. Pinh 1y Thevenin da chirng minh
12 mot cong cu khong thé thiéu, cung cap cho sinh
vién phuong phap tiép can hop 1y dé hiéu va don
gian héa cac mach phuc tap. Viéc ing dung DPinh
1y Thevenin vao cac khéa hoc k¥ thuat di¢n khong
chi gitp sinh vién hiéu sdu hon vé 1y thuyét mach
dién ma con khuyén khich tu duy phan tich, diéu
nay rat can thiét dé giai quyét cac thach thuc ky
thuat trong thuc té.
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