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MATEMATHUYECKASA MOJEJIb TPUMHAYKTUBHOI'O OCHUWILISITOPA
Ilonoe U I1.

Annomayus. CyImecTBYIOT OCIHHMIUISTOPHI ¢ B3aMMHBIM NPEOOPa3OBAHUEM KHHETHYECKOW HEPTHH Ipy3a B 3HEPTHIO
MarHUTHOTO TIOJISI MM C B3aUMHBIM IPE0Opa30BaHNEM KHHETHUECKON SHEPTUH IPYy3a B SHEPTHUIO SIEKTPUIECKOTO TOJIS.
A TaxKe OCIMJIISATOPHI C B3aUMHBIM MPe00pa30BaHHEM HNOTECHIMAIGHON YHEPTHH NMPYKUHBI B S3HEPTHIO JIEKTPHUECKO-
TO TIOJISL WJTH ¢ B3aUMHBIM IIpeoOpa3oBaHUeM NMOTCHINAIBHON SHEPTUHU NPYKUHBI B 3HEPTHIO MArHUTHOTO 1oist. Llenbio
paboTHI SIBJISICTCS HOCTPOSHUE MaTeMaTHYECKOH MOJIENN TPUMHIYKTUBHOTO ocumniatopa. B LLL ocumistope mpouc-
X0/T cBOOOHbIE KoyieOaHMsl ToKa (0e3 MUTaHus W3BHE). DTO 3HAYMT, 4TO Jirobas Qaza sABIAETCS NCTOYHUKOM peak-
TUBHOM MOIIHOCTH JABYX APYrHX (a3. ITO 0OCTOSITENBCTBO CO3MAET MPEIIIOCHUIKY CHIDKEHUS! MOTOKa PEaKTHBHOMN
MOIIHOCTH B CETH 32 CYET B3aMMHOIH KOMIIEHCALIMH PEAKTHBHOW MOIIHOCTH (a3. [IpyrumMu ciaoBamu, Gpazbl CHMMETPH Y-
HOHW Harpy3ku, 1o KpaifHeil Mepe, YaCTHYHO MOT'YyT OOMEHHMBAThCsl PEaKTHBHOW MOIIHOCTBIO MEXIy co0oii, a He ¢ ce-
TBIO.

Kniouegvie cnoga: ocuMiIsITOp, SHEPTHUSI, TPUUHIYKTHBHBIH, KoJIeOaHNs, peaKTHBHAsI MOIITHOCTS, (ha3a.

BBenenue

W3BecTHBI 1Ba OCHOBHBIX BHJa KojieOanuid. [lepBoe 00yCIOBIEHO B3aWMHBIM TpeoOpa3zoBa-
HUE KMHETUYECKOM SHEPrUM Ipy3a B MOTEHIMAIBHYIO YHEPTHUIO MPYKUHBL. BTOpoe — sHepruu mar-
HUTHOTO TIOJIsI KATYIIKH B YHEPTHUIO SJIEKTPUUECKOTO TOJIsI KOHACHCAaTOopa.

OTHOCHTENBHO HEJJABHO OMUCAaHBI ML OCIMIIISTOPHI ¢ B3aUMHBIM MpeoOpa30BaHUEM KHMHETH-
YECKOU SHEPTUU TPy3a B SHEPTUI0 MAarHUTHOTO 101 [ 1-3] ¢ cOOCTBEHHOM YacToi KoIeOaHmid

= {Z
mL
e y — MapaMeTpudecKuii KodPPHUIEHT.
Wiy ¢ B3aMMHBIM NPeo0pa3oBaHWEM KMHETHYECKOM SHEPTUH TPy3a B SHEPTHIO DJIEKTpHUYE-
ckoro noJist (MC ocumsuiaTopsl) [4, 5] ¢ cobcTBeHHOM YacTOM KoJcOaHuit

w0=/3L,
mC
A Taroke KC ocluIsSTOpS! ¢ B3aUMHBIM IIPe0Opa3oBaHHEM MOTECHIIMAILHON SHEPTUH TPYIKH-
HBI B SHEPTHUIO AJIEKTPUIECKOro 1mouis [6, 7] ¢ coOCTBEHHOM YacTol KoyeOaHuit

Wi ¢ B3aMMHBIM TIPeoOpa3oBaHUEM TIOTEHIHMAIBHOM YHEPTUH MPYKUHBI B SJHEPIHIO MArHUT-
Horo mosist (KL ocrimmstopsr) [8-10] ¢ cobcTBeHHO# yacTol KoaebaHui

k
yL’
HO‘ITI/I cpasy BO3HHUK BOHpOC, a HEJIb34 JIU CO34aTh OCHI/IHHHTOp C B3aUMHBIM Hp606p330BaHI/I-

€M SHCPIruv MarHuTHOT'O IIOJISI B QHCPIUI0O MArHUTHOT'O KC IMOJIA )Ipy1"0171 KaTYI_HKI/I?
HGJ'IBIO pa6OTBI SABJIACTCA IIOCTPOCHUE MaTeMaTUIEeCKOH MOASIH TaKOTro oCHHJIIATOpPA.

CUO:

Pe3yabTarbl
Ha puc. npencrasnena cxema LLL ocrisitopa.
Onextpuueckue ypaBHeHus LLL ocrmnstopa:

BinR &2 _
n I cosp = I
dp 2 di,
BlTlRECOS (§TE— ¢) = LE,
do 2 dis
BlnREcos (—§H—¢) = LE
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Otcrona
] BInR
L =- I sin @,
. BlnrR /2
i, = I sin (5” — gb),

. BInR . 2
i3 = I SLn(—§R—¢>>.

MexaHn4eCcKril MOMEHT PaBeH

2
Bini,R cos ¢ + BlniyR cos (

BInR
= —BlIn

sin¢p Rcos ¢ + Bln

2
T — qb) + Blni3R cos (——n - qb) =
BInR

3

sin (gn — gb)R cos (gn — qb) +

BInR 2

+Bin I sm( n—¢)Rcos(—§n—¢>>=

(BInR)? +(BlnR)2 , (4 ) )+(BlnR)2 , ( 4 ) )_
= 5L sin2¢ 5L sin 371' (o) 51 sin 37t o=

_ (BInR)? | ) +(BlnR)2(, ) 4 ) )+
= 51 smch 5L sm3ncos 0] c053n5m )

(BInR) .4 4 _

+T(—sm§710052q,’>—cos;nsm2¢)—0.

Mooenv LLL ocyunnamopa

PEaKTUBHOM MOIITHOCTH JIBYX OpYTHX (ha3.

DTO 03HAYaeT, YTO POTOP BpallaeT-
cs1 0e3 YCKOpeHHUs U
¢ = wyt.
CrnenoBaTeinHO,
BInR

i1 = Sinwyt,

. BlnR | /2
=— sm<§n—w0t),

i3 = I

BInR 2
sin (—gn - w0t>.

3akiouenune

Taxkum oOGpasom, B LLL ocrmmmnsto-
pe TPOUCXOAAT CBOOOMHBIE KOJIEOAHUS
Toka (0e3 muTaHus W3BHE). DTO 3HAUUT,
yTo Jr00as (aza SBIAETCS HUCTOYHUKOM

DT0 00CTOATENBCTBO CO3JAET MPEANOCHUIKY CHI)KEHUS TOTOKA PEaKTUBHONW MOIIHOCTH B Ce-
TH 32 CcYeT B3aMMHOM KOMITEHCAllUU PEaKTUBHOM MomHocTu (a3. [Apyrumu cioBamu, ¢asbl cUM-
METPUYHOM Harpy3KkH, IO KpaliHel Mepe, YaCTUYHO MOTYT OOMEHUBATHCS PEAKTUBHOM MOIIHOCTBIO

MEeX]ly COOOH, a HE C CEThIO.
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MATHEMATICAL MODEL OF A TRI-INDUCTIVE OSCILLATOR
Popov I.P.

Abstract. There are oscillators with the mutual transformation of the kinetic energy of the load into the energy of the
magnetic field or with the mutual transformation of the kinetic energy of the load into the energy of the electric field.
And also oscillators with the mutual transformation of the potential energy of the spring into the energy of the electric
field or with the mutual transformation of the potential energy of the spring into the energy of the magnetic field. The
aim of this work is to build a mathematical model of a tri-inductive oscillator. In the LLL oscillator, free current fluc-
tuations occur (without external power supply). This means that any phase is a source of reactive power for the other
two phases. This circumstance creates a prerequisite for reducing the flow of reactive power in the network due to the
mutual compensation of the reactive power of the phases. In other words, the phases of a balanced load can at least par-
tially exchange reactive power with each other, and not with the network.

Keywords: oscillator, energy, tri-inductive, oscillations, reactive power, phase.
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