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DIRECT METHOD FOR CALCULATING PARAMETERS
CONNECTIONS OF THE "STAR" TYPE USING THE VIRTUAL
COMPONENT METHOD
Abstract: a system of equations {1} is presented that allows direct inde-
pendent calculations of currents in the branches of "star" type connections
without any transformations.
Keywords: star-type connections, virtual components, branch currents, di-

rect calculations currents.
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BBIBOJI CUCTEMbI YPABHEHU JJISI TIPSIMOI'O PACUETA
TOKOB B BETBSIX COEIUHEHUH TUIIA (3BE3/1A»
B nHacTtosiiiee Bpemsi alropuTMm pacuera TOKOB B BETBSIX COCIMHEHUN THUIMa
«3Be3na» (puc.l) TpaJWIMOHHBIMH CIIOCOOaMH, MPEIyCMATPUBAET MOCIIEI0BA-
TEJIbHOE BBIMIOJIHEHUE PsAJla TAKUX MPOLIEAYyp KaK SKBUBAJICHTHBIC MOACTAHOBKH,

peoOpa3oBaHus /UM METOIbI IMHEHHOU anreopsi [1,¢.34; 2].

Pucynok 1.

R1, R2, R3 — conporuBieHus BeTBei coequnenusi, Om;

11, 12, 13 — Toxu BetBel, Amnep; UO — manpspkenue oO1eit Touku, Bombt;
U1, U2, U3 — HanpspKeHUs y3710B OTHOCUTEIRHO 001IeTo HyIs, BOlbT.

JI1s1 HATJISTHOTO MPEJICTABICHUS JOTUKH BBIBOJA YPAaBHCHHUH IPSMOIO pac-

YyeTa TOKOB, cxeMa (puc.1) s y3ma U3, mpuBeneHa K ClieyronemMy BUIY:

Pucynox 2.

[IITpuxoBOM TUHHUEN TOKA3aHBI BUPTYaJIbHbIE KOMIIOHEHTHI.
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[Tpu Takom uzo0pakeHuu (puc.2) chopMrpoBaHbl 1BE BUPTYaAJIbHO HE3aBU-
cumbie emm: U3-Ul, R1+R31; U3-U2, R2+R32. Pesuctop R;, paccunteiBaet-
cst o popMyiie JUIsi BUPTYAJIbHOTO NapalljIeIbHOTO COeAMHEHUs pe3ucTtopoB R1
u R2.

[TockomnbKy, coracHo cieACTBHIO 3aKkoHa TOKOB Kupxroda, Tok oquHaKoB
JUTSL BCEX TOCJICIOBATEIbHO BKIIFOUCHHBIX AIeMeHTOB 1ien# [1,¢.27], To cooTHO-
meHue TokoB |11 u 12 mocTossHHO U1 BRITIIEIPUBEACHHON cXxeMblI (puc.2). Takxe
COXPaHSIETCsl COOTHOIICHHE BUPTYAIbHBIX TACCUBHBIX KOMIIOHEHTOB B Ry, 1 R3
000uX LIeTe, KOTOpbIe 3a/1al0T TOK. ClieoBaTeIbHO, COOTHOIICHUS MEXKIY
BUPTYyalnbHBIMU pe3ucTopamu R31 u R32 mexay coboit 1 peatbHBIM pe3nCTO-
pom R3 moBropstor cootHomenus mexay R1, R2 u Ry,, koTopbie MOKHO 3amu-
caTh B CIEAYIOLIEM BUJIC:

R31/R3 = R1/R;; u R32/R3 = R2/Ry;.

Pa3BopaunBas kaxa0e U3 paBeHCTB, MOJIyYaeM CJISAYIONINE BHIPAKECHHUS:
R31 = R3*R1/R12 = R3*R1(R1+R2)/R1*R2 = R3*(1+R1/R2);

R32 = R3*R2/R12 = R3*R2(R1+R2)/R1*R2 = R3*(1+R2/R1);

TO €CTbhb:
R31=R3*(1+R1/R2) wu R32=R3*(1+R2/R1).
IIpoBepka:
(R24+R1) (R2+R1) 1
R R3x——0—  R32x(R2+R1)?  7*R1 _ * +1/R2+R1 _
R3 = R3*(R21:2R1) +R3*(R21:1R1) - R3*(RZ+R1) *é_'_% =R3 (R2+Rl) —izz-::; =R3

AHanoruyHeIM CrocoO0OM HaXOJATCS BBIPAKEHUS BUPTYAIbHBIX KOMIOHEH-
TOB JJI OCTAJIbHBIX Y3JIOB.
OtHocutenbHo U1l : R12 = R1*(1+R2/R3); R13 = R1*(1+R3/R2)
OTtrHOocuTenpHO U2 : R21 = R2*(1+R1/R3); R23 =R2*(1+R3/R1)

Toku nns BeTBEH BBIIENPUBEACHHONW cXeMbl (puc.l) pacCUMTBIBAIOTCS MO
bopmynam:

[=12+13; R2=011+12; I3=I1+12,
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B pa3BepnyTom Buie:

11 = (U1-U2)/(R2+R1*(1+R2/R3)) + (U1-U3)/(R3+R1*(1+R3/R2))

12 = (U2-UL)/(RL+R2*(1+R1/R3)) + (U2-U3)/(R3+R2*(1+R3/R1)) & {1}
13 = (U3-UL)/(RL+R3*(1+R1/R2)) + (U3-U2)/(R2+R3*(1+R2/R1))
HOTGHHI/IaH O6IHCI>1 TOYKHN paCCqHTBIBaCTCH TAKKXEC HC3aBUCHMO OTHOCH-

TEJIHHO JIF000T0 Yy3j1a COCAUHCHHA:

U0 =U1-(U1l-U2 R1xR3 (U1-U3 R+ R2
= — — * — — *
) RI+RZ+RL*R3+R2+ K3 ) RI+RZ+RL*R3 T R2+ K3
U0 =U2 - (U2 -U1) R2x R3 (U2 - U3) R+ R2
= —_ —_ * — — *
R1+R2 + R1*R3 + R2 % R3 R1+R2 + R1*R3 + R2 * R3
U0 = U3 — (U3 -U1) Rz R3 (U3 - U2) R1xR3
= —_ —_ * — — *
R1+R2 + R1*R3 + R2 * R3 R1+*R2 + R1*R3 + R2 * R3

Pa3zHoCTH HanpspKEeHUN OMNPENEIsIIOTCS OTHOCUTENIBHO LIEHTPAIbHOW TOYKH
y3I1a.

Tok KaxXJI0ro JaHHOTO y3ja €CTh ajire0panyeckas CyMma TOKOB MPHIIETar0-
IIMX BETBEW.

[IpaBUIBHOCTH pacyeTOB MPOBEPEHA IO KOHTPOJIBHBIM 3aMepaM Ha MaKeTax
npakTudeckux cxeMm. CoBNaJicHUE TapaMeTPOB MOJTHOE BO BCEX TOUKAX.

[IpenyioxenHas METOAMKA MTO3BOJISET YIIPOCTUTH MPOLIEAYPHI pacueTa TOKOB
B COCJIMHEHUSX TUTA «3Be3/1a» (puc. 1) 1 mo3BOJISET OTKA3aThCsS OT MPUMEHEHUS
METO/Ia IKBHBAJICHTHBIX W TMPOYMX MPE0oOpa3OBaHHM ISl pacuera yKa3aHHBIX
BBIIIIE [IAPAMETPOB.

Pa3BepHyTHIN aHanu3 cucTeMbl ypaBHeHUH {1} BBIXOIUT 32 paMKH 3asIBJICH-

HOM TeMbl TyOJIUKAINK TO3TOMY OYyJIeT MIPEACTABICH OTACIBHO.
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