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3-Mavzu: Zanjirlarni tahlil gilish usullari.

O‘quv rejasi: J

3.1. Tugun tahlili.

(Lecture-3: Methods of Analysis)

3.2. Kuchlanish manbalari bilan tugunlarni tahlil gilish.
3.3. Mesh (tarmoq) tahlili.

3.4. Tok kuchi manbalari bilan tarmogni tahlil qgilish.
3.5. Tekshiruv yo¢li bilan tugun va mesh tahlillari.

3.6. Qo¢llantlishi.
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gilishning yana bir umumiy tartibini taqdim etadi.

3.3. Mesh (tarmoq) tahlili.

Mesh tahlili zanjir o‘zgaruvchilari sifatida tarmoqli toklardan foydalangan holda zanjirlarni tahlil

Mesh - 1 Thesh - 2 O‘zgaruvchilar sifatida element toklari o‘rniga
D D % tarmogli toklardan foydalanish qulay va bir
MESH vagtning o‘zida hal qilinishi kerak bo‘lgan

Ri 2R R2 1@r

tenglamalar sonini kamaytiradi.
= Analysis g

%@ :) Mesh (tarmog, to‘r) - bu ichida boshga hech

ganday halga bo‘lmagan halgadir.

Photo source: [11] -
https://circuitdigest.com/sites/default/files/projectimage tut/Mesh-
Current-Analysis.png
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Ma’lumki, halga (loop) bu zanjirdagi har ganday yopiq yo‘l (closed path)dir. U biror tugundan

boshlanib, boshga tugunlar to‘plamidan fagat bir marta o‘tadigan yopiq zanjirga aytiladi.

R1 R3
Photo source: [12] -
https://www.electricaltechnology.org/wp-
content/uploads/2013/12/How-to-Find-
Re Rs the-Number-of-Loops-in-an-Electric-
Loop @ Loop Loop € Circuit.png

Mesh tahlili, shuningdek, halga tahlili (loop analysis) yoki mesh-tok (mesh-current) usuli sifatida

ham tanilgan.
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Mesh tahlilida zanjirdagi noma’lum tok kuchlarni topish uchun KVL go‘llaniladi.

Mesh Analysis
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Photo source: [13] - _ _ —
https://i.ytimg.com/vi/eQpc2QRFv7Y/maxresdefault.jpg ul + uz + u3 u‘l- + u5 _ O

u2+u3 +u5=u1+u4

Photo source: [14] - Fundamentals of Electric Circuits, Charles K. Alexander and
Matthew N. O. Sadiku / 5th edition, the McGraw-Hill Companies, Inc., -2013. — p 39.
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Zanjir tarmog‘ini tahlil gilish tugun tahlili kabi umumiy emas, chunki u fagat tekis (planar) bo‘lgan

zanjir uchun go‘llaniladi.
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a) b)
3.8-rasm.

a) kesishgan shaxobchalari bo‘lgan tekis zanjir;
b) kesishuvchi shaxobchalarisiz bir xil

zanjirning gayta chizilgan holati.
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Planar

zanjir

shaxobchalari  bir-birini  kesib

o‘tmagan tekis chizilgan bo‘ladi.

Aks holda u tekis bo‘Imagan (nonplanar) zanjir

bo‘ladi.
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©

Zanjir kesishuvchi shaxobchalarga ega bo‘lishi mumkin. Agar uni kesib o‘tuvchi shaxobchalar

bo‘Imasa, uni gayta chizish mumkin bo‘lsa ham tekis zanjir bo‘ladi.

R1 R3

Mesh tahlilini tushunish uchun biz avval
mesh deganda nimani nazarda tutilayotganini

bilishimiz kerak.
Rq

Mesh - bu ichida boshga konturlar

bo‘lmagan halgadir.

Rg Rs

Mesh @ Mesh ©)

Photo source: [15] - https://www.electricaltechnology.org/wp-
content/uploads/2013/12/How-to-Find-the-Number-of-Meshes-in-an-Electric-Circuit.png
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abefa
hedeb yo‘llari meshdir @ abcdefa  yo‘li mesh emas @

Mesh orgali o‘tadigan tok kuchi tarmoq

tok kuchi (mesh current) deb nomlanadi.

zanjirdagi tarmoqg tok kuchlarini topish

uchun KVLdan foydalaniladi.

|
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V2| Mesh tahlilida biz ma’lum bir
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Photo source: [16] -

3.7-rasm. Ikki mesh (to‘r, tarmoq, halga)li zanjir. https://t3.ftcdn.net/ipg/03/23/72/36/360_F 323723637 QqVgHZFSzbbDJ7
kQ5dGpwUn7blJ48HMP.jpg
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Meshdagi tok kuchlarni aniglash bosqgichlari:

1. nta meshga iy, i5, ..., i, tarmoglar soni va tok kuchining yo‘nalish belgilanadi;

2. KVL ni har bir n meshga go‘llaniladi. Om qgonunidan foydalanib, kuchlanishlarni mesh toklari

bilan ifodalanadi;
3. Meshdagi tok kuchlarini olish uchun bir vaqgtning o‘zida hosil bo‘lgan n tenglama yechiladi.

Meshdagi tok kuchining yo‘nalishi soat mili yo‘nalishi bo‘yicha yoki soat mili yo‘nalishiga

teskari (clockwise or counterclockwise) joylashtirilsa, yechim giymatiga ta’sir gilmaydi.

® COUNTER
CLOCKWISE

®
CLOCKWISE
Photo source: [17] -

https://t3.ftcdn.net/jpg/04/54/75/24/360 F 454752453 LNgqzGTNAOOHwWKGUZ2x5MbGIECHynyFqg.jpg
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Birinchi bosqgich -

i; va i, mesh tok kuchlarining yo‘nalishlarini 1 va 2-meshlarga belgilanishini talab giladi.

Mesh tok kuchi har bir meshga ixtiyoriy yo‘nalishda belgilanishi mumkin bo‘lsa-da, har bir mesh

tok kuchi soat yo*‘nalishi bo‘yicha ogadi deb taxmin gilinadi.

A R R Ikkinchi bosgich - | | KVLni 1-meshga go‘llaymiz.

, C) @ l13 - . —uyq + Rqyiy + R3(i; —i3) =0
= R3 =/ 2 (Rl + R3)i1 — R3i2 = Uq (313)

+

KVLni 2-meshga go‘llaymiz.

3.7-rasm. Ikki mesh (to‘r, tarmoq, halga)li zanjir.
Rziz + U, + Rg(iz — il) =0

R
7N i@ 7Y % D ~R3iy + (Rz + Ry)ip = —u,  (314)

R(iy —i3) R(ip; —iq) R(iy + i)  R(iz +iq)
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yechilishi mumkin bo‘lgan xadlarni hosil giladi.

Uchinchi bosgich - | mesh tok kuchlarini aniglash.

(3.13) va (3.14) tenglamalarni matritsaga go‘yish meshdagi i; va i, tok kuchlarini olish uchun

R1 + R3 —R3 ] 11
[ R R 4R [ (3.15)
11 —_ il,
IZ = iz, >‘ (316)
I3 =1, -1,
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3.3.1-masala: 3.8-rasmdagi zanjir uchun mesh tahlilidan foydalanib,

shaxobchalardagi tok kuchlari I, I, va I5 larini toping.

Il
—_—

sa 2 6a Yechish:  1-mesh uchun,

15V t) @ Q §4Q 2-mesh uchun,

1-usul:

<+ 0V 6l2 + 4‘l2 + 10(l2 — ll) —10=0 - i]_ — Ziz -1 (332)
_ 3 2] i1]_1 A=3 _2=6—2=4-
3.8-rasm. 2-usul: -1 2 [iz - [1] ‘—1 2‘
- — A
(332) - (3.3.1) Mzi §=2+2=4 hzfcﬂA
3(2i, —1) —2i, =1 3 1 A,
6ip —3 — 20y = 1 A=|7, qf=3+1=4 =7 =14

i, = 14;

iy=2i,—1=2—1=1A. Demak, L =i =14

12:i2:1A, I3=l1_l2=1—1=0
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3.4. Tok kuchi manbalari bilan tarmogni tahlil qgilish.

zanjirlarda qo‘llash murakkab tuyulishi mumkin.

Tarmogqli tahlilni tok kuchi manbalari (bog‘lig bo‘igan yoki mustagil) ni o‘z ichiga olgan

Ammo bu oldingi boblarda duch kelgan muammolardan ancha oson.

L Chunki, tok kuchi manbalarning go‘llanilishi tenglamalar

sonini kamaytiradi.

Quyidagi ikkita mumkin bo‘lgan holatni ko‘rib chigamiz.
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1-holat:

Meshdagi tok kuchlarini aniglashda har bir mesh uchun tok kuchining harakat yo‘nalishini belgilab

olish talab etiladi.

Agar tok kuchi manbai fagat bitta meshda mavjud bo‘lsa, 2-meshdagi 5 A tok kuchi i, ning

yo‘nalishiga garama garshi bo‘lganligi uchun uning giymatiniji, = —5 A|ni gabul gilamiz.

4 €2 3 € 1-mesh uchun KVL ni gqo‘llaymiz.
—10 + 4i; + 6(i; —iy) =0
v @ 04 @ VA 10i; — 6, = 10
10i; — 6(—5) = 10
3.9-rasm. Tok kuchi manbali zanjir. 10i; = —20
i, = —2
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2-holat:

Ikki tarmoq orasida tok kuchi manbai mavjud bo‘lgan holatni ko‘rib chigaylik (3.10-rasm, a).

3.10-rasm, b da ko‘rsatilganidek, biz tok kuchi manbaini va u bilan ketma-ket bog‘langan har

ganday elementlarni chiqarib, super meshni hosil gilamiz.

6Q T 10Q

W W 6.0 100 Supermesh ikkita mesh umumiy
' Q§ AW AV

2
MOND)
voa®

I
]
\ ’
\\ ,\
—1 ! —"
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______________________

() Zae A i f) q : (bog ‘lig bo ‘Igan yoki mustaqil) tok kuchi
) 20vV(E) + bh b ) 1+ 240
S i manbaiga ega bo‘lganda paydo bo*ladi.

-

0
Ushbu
elementlarni
istisno gilinadi

a) b)
3.10-rasm.
a) umumiy tok kuchi manbaiga ega bo‘lgan ikkita mesh (tarmoq);
b) tok kuchi manbani hisobga olmaganda yaratilgan super mesh.
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3.10-rasm, b da ikkita meshning atrofi (periferiyasi) da super meshni hosil gilamiz.

Agar zanjirda ikki yoki undan ortig super meshlar

20V<i> @ Q §4Q bo‘lsa, ular kattaroq super mesh hosil qgilish uchun
' ' birlashtirilishi kerak.

Nima uchun super meshga boshgacha munosabatda bo‘lish kerak?

Mesh tahlilida KVL qgo‘llanilganligi sababli, har bir tarmoqgdagi kuchlanishni bilishimizni talab

giladi va tok kuchi manbaidagi kuchlanishni oldindan bilmaymiz.

Birog, super mesh boshga har ganday mesh kabi KVVL ni ganoatlantirishi kerak.
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10 &2 Super meshga KVL ni gqo‘llash imkonini beradi.

Biz KCLni ikkita mesh kesishgan shaxobchadagi tugunga

6Q e . .
e ) qo‘llaymiz. i, =i +6 (3.19)

S

<
NS
AWV

¢ (3.18) va (3.19) tenglamalarni yechib, quyidagi giymatlarni topamiz.

r?“ﬂ/‘*—,_____ e

6i; + 14(i; + 6) = 20
| 0.
Ushb .
eIemZntIl;rni 20i; = —64
istisno qgilinadi

i, =—-32A4 |i,=-32+6=28A
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b 1. Super meshdagi tok kuchi manbai mesh tok kuchlarini aniqglashda zarur

Super meshning quyidagi xususiyatlariga e’tibor bering:

bo‘lgan cheklash tenglamasini beradi.

L 2. Super meshning o‘ziga xo0s tok kuchi yo‘q.

b 3. Super mesh ham KVL, ham KCL qo‘llanilishini talab giladi.
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3.4.1-masala: 3.11-rasmdagi zanjir uchun mesh tahlilidan foydalanib,

i; dan i, tok kuchlarini toping.

2Q

Yechish: | | 1 va2-meshlar super mesh 2 va 3-meshlar boshga super
chunki, mustaqil tok kuchi mesh, chunki bog‘lig bo‘lgan

T manbai mavjud. tok kuchi manbaiga ega.
'.|
t i: @ E | | KVL ni kattaroq super meshga qo‘llaymiz:
Pl v o 20, + 4is + 8(is — iy) + 6iy, = 0
AT A 3i, + 6i3 — 4iy = 0 3.4.1
i 300 4 6l — Al = N
60 § :| Q : $> 3, (iz) 1y §8§z @ () 10v . ! _lz 3T . ( )
,L : ::n KCL ni P tugunga nisbatan qo‘llaymiz:
IL e .—_—_—_—_—_—_EI
S KCL ni Q tugunga nishatan qo‘llaymiz:
3.11-rasm. Q tugung oy
iz = i3 + 310 - IO = _i4 - iz = i3 — 3l4, (343)
4-meshga KVL ni go‘llaymiz,
3.4.1) . .
20, +8(iy, —i3) +10=0 23 4 2; i, =-75A4, i3 = 3,93 A,
4, -
. . (3.4.3) . .
5l4 — 4‘l3 = —5 (344) (344) ly = —2,5 A, ly = 2,143 A.
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