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12-Mavzu: Uch fazali zanjirlar.

(12% Topic: Three-Phase Circuits.)

O‘quv rejasi: J

12.3. Muvozanatlangan yulduz-yulduz shakldagi (Y-Y) ulanish.

12.4. Muvozanatlangan yulduz-uchburchak shakldagi (Y-A) ulanish.

12.5. Muvozanatlangan uchburchak-uchburchak shakldagi (A-A) ulanish.
12.6. Muvozanatlangan uchburchak-yulduz shakldagi (A-Y) ulanish.
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Determining the Line Voltage in a Y-Y System
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The Balanced Y-A Circuit
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A Balanced A-Y Circuit: How to Obtain the Line Currents
using Kirchhoff's rule:
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12.3. Muvozanatlangan yulduz-yulduz shakldagi (Y-Y) ulanish.

tizimiga gisqartirilishi mumkin. Shu sababli, ushbu tizimni tahlil gilish barcha muvozanatlangan uch

Har ganday muvozanatli uch fazali tizim ekvivalenti qgarshiliklari yulduz shaklida ulangan (Y-Y)

fazali tizimlarni hal gilish imkonini beradi.
Z
Muvozanatlangan Y-Y tizimi — bu muvozanatli yulduz

shaklida ulangan manba va muvozanatli yulduz shaklida ulangan

yuklamadan iborat tizimdir. 3-Phase Transmission Lina

1 ......................... i
Z}' — Zs + Z; + ZL ? .

12.10-rasm. Manba, tarmoq va yuklama impidenslarini Photo source: [16] - https://upload.wikimedia.org/wikipedia/commons/thumb/4/48/3-
ko‘rsatadigan muvozanatlangan Y-Y tizim. phase_flow.gif/357px-3-phase flow.gif
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tarmog impidensi berilmasa Zy = Z; deb taxmin gilish mumkin.

Z. va Z; ko‘pincha Z; bilan solishtirganda juda kichikdir, shuning uchun hech ganday manba yoki

I, Har ganday holatda, impidenslarni birlashtirib,

a — A

| 12.10-rasmdagi  Y-Y  tizimini  12.11-rasmda

v I Z ko‘rsatilgandek soddalashtirish mumkin.

Y
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";[m - V;rigc
ZY Z}’ \th - Vp/— 12”“‘ \"4'.*1 - vp:”j+ l?—-”{l
¢ B

12.11-rasm. Muvozanatlangan Y-Y shaklida ulanish.
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Tarmoq kuchlanish U, U,. va U, faza kuchlanishlari bilan bog‘liq.

Vab == Vun s an = Vun i Vlm i vp P = v/)/_ 120°

I . %3 "
v,,<1 s +-/f> V3V,/30

Vb(‘ - Vrbn o V(,” - .\/‘ivpf —9(°
Vca - V(‘n L Van = \@V,)Z—Zl()o

Shunday qilib, tarmoq kuchlanishlarining kattaligi U, faza kuchlanishi U, ning giymatidan V3

barobar kattadir.
V. = V3V,

VL — |V(,b| — |V/;(‘| — |V(-(,| Vp — |Van‘ — ‘V/m‘ — ‘V(,‘u‘

Bundan tashqari, tarmoq kuchlanishlari mos keladigan faza kuchlanishlaridan 30° ga ilgarilaydi.
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12.4. Muvozanatlangan yulduz-uchburchak shakldagi (YY-A) ulanish.

Muvozanatlangan yulduz-uchburchak tizimi muvozanatli uchburchak shaklida ulangan yuklamani

ta’minlaydigan muvozanatli yulduz shaklida ulangan manbadan iborat.

p ta Muvozanatlangan yulduz-uchburchak tizimi

12.12-rasmda ko‘rsatilgan.

Bu yerda manba ‘“yulduz” sxemasiga

Z, muvofig, yuklama esa “uchburchak™ sxema

lea
Zy

c Albatta, bu holda manbadan yuklamaga

bo‘yicha ulanadi.

< neytral aloga yo‘q.

12.12-rasm. Muvozanatlangan Y-A shaklida ulanish.
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ljobiy ketma-ketlikni hisobga olib, faza kuchlanishlari:
Vun - Vp OO
Vbn - VF’Z_ 1200-» V(-” — V}_,Z‘l‘ [20°

Tarmoq kuchlanishlart:

Vo = V3V, /30°=V,up,  Vu. = V3V,/—90° = Vpc
Ve = V3V, /—150° = V¢,

Tarmoq kuchlanishlari  ushbu tizim konfiguratsiyasi uchun yuklama impidenslaridagi

kuchlanishlarga teng ekanligini ko‘rsatadi. Ushbu kuchlanishlardan biz fazali toklarni olishimiz
mumkKin. Ya’ni,
4l I _ VAB _ VBC _ VCA
AB Z_\ ’ BC Z_\ ’ CA Z_\

Bu toklar bir xil kattalikka ega, lekin bir-biridan 120° fazadan farglanadi.
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Tarmogq toklari A, B va C tugunlarida KCLni go‘llash orgali faza toklardan olinadi.
I, = Lip — Lcas I, = Ipc — lug I. = 1ca — Ipc
Shuning bilan ~ Ica = Lig/ 240"

I, = Lz — Icy = Lip(1 — 1/-240°)
= Lip(1 + 0.5 — j0.866) = L;pV3/—=30°
Shunday gilib, tarmoq toklarining kattaligi I, faza toki I, ning giymatidan V'3 barobar kattadir.

I, = V3I,

Zs
3

]L. - |Ia| - |Ib‘ — ‘I(.“ Ip — ‘IAB‘ — ‘IBC‘ — ‘ICA‘

Bundan tashgari, tarmoq toklar mos keladigan faza toklaridan 30° ga kechikadi.
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12.5. Muvozanatlangan uchburchak-uchburchak shakldagi (A-A) ulanish.

Muvozanatlangan uchburcha-uchburchak tizimi - bu muvozanatlangan har ikkala manba va

yuklamalar uchburchak shaklida ulangan bo‘ladi.

ljobly ketma-ketlikni nazarda

a — A tutsak, uchburchak shaklida ulangan

7, manba uchun faza kuchlanishlari:

Vo) (D) Vo , Var = V, /0
Ib 3 \ICA \Il'f.?{_' - Vpi’ —1 2”C}- \;Cu - ‘Ir"fpi + ]2”0
r—-
‘ @ C
b B 7
Vbc l(‘ IRC A
—

12.13-rasm. Muvozanatlangan A -A shaklda ulanish.
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deb hisoblasak, uchburchak shaklida ulangan manbaning fazali kuchlanishlari impidenslardagi

Tarmoq kuchlanishlari faza kuchlanishlari bilan bir xil. 12.13-rasmdan tarmoq impidenslar yo‘q

kuchlanishlarga teng.
Var, = Vag, Vie = Ve Vea = Vea

Demak, faza toklari
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go‘llaniladi.

Yuklama uchburchak shaklida ulanganligi sababli, u yerda olingan ba’zi ifodalar bu yerda

Tarmoq toklari A, B va C tugunlarida KCLni go‘llash orgali faza toklaridan olinadi:

I, = Iy — Ica, I, = Igc — Ias, I. = Ica — Ipc

Har bir tarmoq toki mos keladigan faza tokidan 30° ga orgada qoladi.

Tarmoq tokining kattaligi I; faza toki I, ning giymatidan V'3 barobar kattadir.
I, = V3,

A-A shaklida sxemani tahlil gilishning mugobil usuli ham manbani, ham yuklamani ularning Y

ekvivalentlariga aylantirishdan iborat.
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12.6. Muvozanatlangan uchburchak-yulduz shakldagi (A-Y) ulanish.

Muvozanatlangan uchburchak-yulduz tizimi — bu muvozanatli yulduz shaklida ulangan yuklamani

ta’minlovchi muvozanatli uchnurchak shaklida ulangan manbadan iborat.

I,
a — A o
abc ketma-ketligini hisobga olsak,
Zy uchburchak bilan bog‘langan
Vea ({7 +) Vap N manbaning fazali kuchlanishlari:
Zy Zy
Ib Vul) = V/) Oo, Vl)(' - ‘//)/_1200
: C D " _ 0
( \j b B C V(‘('l - ‘/1)/_'_120
\ I
—_—

12.14-rasm. Muvozanatlangan A -Y shaklda ulanish.
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Shuningdek, tarmoq (liniya) kuchlanishlari faza kuchlanishlari bilan bir xil.

Tarmogq toklarini ko‘p usullar bilan olishimiz mumkin.

aANBba kontur uchun KVL ni go‘llaymiz.
_Vub + Z}’Iu o Z}’Ib — 0 yOki’ ZY(IH o Ib) - Vﬂb - VP (')o

Demak, | —, - Vo[
a 2 ZY

Lekin I, I, dan 120° ga orgada goladi, chunki-abc ketma-ketlida deb hisobga gildik.
Ya'ni I, = 1,4 — 120°. Demak,
I, — I, =L( — 1/-120°

1 V3 . =
= Iu(l + 5 +‘}T) = Ic,\/j 30 Z},

r—
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tarmoq toklarini olamiz, ya’ni I, = I, — 120°, I, = 1,2 + 120°.

Bu yerdan biz to‘g‘ridan-to‘g‘ri fazalar ketma-ketligidan foydalanib, I, va I. gachasi boshqga

Faza toklari tarmoq toklariga teng.

Uchburchak shaklida ulangan manbani uning ekvivalent yulduz shaklida ulangan manba bilan

almashtirish mumkin.

Shuning uchun, biz uchburchak shaklida ulangan manbaning mos keladigan tarmoqli

kuchlanishini v/3 ga bo‘lish va uning fazasini -30° ga almashtirish orgali ekvivalent Y bog‘langan

manbaning har bir fazali kuchlanishini olamiz.
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Muvozanatlangan uch fazali tizimlar uchun faza va

tarmoq kuchlanish / toklarining gisgacha mazmuni*.

Connection Phase voltages/currents Line voltages/currents
Y-Y Van = V,/0° Var = V3V, /30°
Von = Vp/ —120° Voc = Vap/—120°
\’t‘ll = Vp * 1200 V('a o Vab +1200 1h 1 -
o L eeetA Shunday qilib, ekvivalent Y-ulangan
I, = 1,/—120°
| [=1/+120° manba fazali kuchlanishlarga ega:
Y-A Vi = V0P Vao = Vag = V3V, /30°
Von = Vp/ —120° Voe = Vpe = \"lhf_]p_oo V
\'(‘n = VP +120° v('a = V('A_z \’(lh{ +120° V — P . ’%00
Lip = Vap/Za I, = LipV3/-30° an \/?Z -
Izc = Vac/Za I, = I,/ —120° )
Ica = Vea/Zy k= lu( +120° V V
A-A Vap = Vp/0° Same as phase voltages Vv o P/ 150° V. = P +0()°
Vi = Vp/—120° bn — . / il cn /
Voo = V,/+120° V3 V3
Lig = Van/Za I, = Lip\ §{‘30°
Van l[;(‘ — \’b(‘/ZA lh = I"f —-120°
Ica = Vea/Zy I. = la{+120°
A-Y Var = Vp/0° Same as phase voltages

‘rh‘. = Vp e 1200
Voo = V,/+120°

Vp/=30°
Same as line currents I, = =
V3Zy
I, = 1,/—120° Photo source: [17] - Fundamentals of Electric Circuits, Charles K. Alexander and Matthew

*1jobiy yoki abc ketma-ketligi gabul gilinadi. I = I,/+120°

N. O. Sadiku / 5th edition, the McGraw-Hill Companies, Inc., -2013. — p 518.
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Fundamentals of Electric Circuits, Charles K. Alexander and Matthew N. O. Sadiku / 5th edition,

the McGraw-Hill Companies, Inc., -2013. — p 518.
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TEKSHIRISH UCHUN SAVOLLAR!

12.1. Uyy = 2204 —100°V va Ugy = 2202£140°V bo‘lgan 12.6. Y-Y tizimida 220 V liniyadagi kuchlanish quyidagi faza
uch fazali dvigatelning fazalar ketma-ketligi ganday? kuchlanishini hosil giladi:
A) abc. B) ach. A) 381 V. B) 311 V.
C) 220 V. D) 156 V. E) 127V
12.2. Agar acb fazalar ketma-ketligida U,, = 1004 —
20° bo‘lsa, u holda U_,,: 12.7. A-Atizimida 100 V liniyadagi kuchlanish quyidagi faza
A) 1002 — 140°. B) 100£100° . kuchlanishini hosil giladi:
C) 1002 — 50°. D) 100210°. A) 58 V. B) 71 V.
C) 100 V. D) 173 V. E) 141V
12.3. Ulardan gaysi biri muvozanatli tizim uchun shart emas:
A) Ugnl = [Upnl = Uzl 12.8. Y-ulangan yuklama abc fazalar ketma-ketligidagi
B)I,+1,+1.=0. kuchlanishlar bilan ta’minlanganda, liniya kuchlanishlari mos
C Uy +Up, +U, =0. keladigan faza kuchlanishlaridan ortda goladi.
D) manba kuchlanishlari bir-biri bilan fazadan tashgarida. A) To‘g‘ri. B) Noto‘g‘ri.

E) uch faza uchun yuklama impidenslari teng.
12.9. Muvozanatlangan uch fazali sxemada jami oniy quvvat

12.4. Y-ulangan yuklamada tarmoq toki va faza toki tengdir. o‘rtacha quvvatga teng.
A) To‘gri. B) Noto‘g‘ri. A) To‘g’ri. B) Noto‘g‘ri.
12.5. A-ulangan yuklamada tarmoq toki va faza toki tengdir. 12.10. Muvozanatlangan yuklamaga beriladigan umumiy
A) To‘g‘ri. B) Noto‘g‘ri. quvvat muvozanatli Y-yuklama bilan bir xil tarzda topiladi.
A) To‘g’ri. B) Noto‘g‘ri.
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