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AHHoOTauuA. MaTeMaTnyecKre Mofesnn CyaT OCHOBHbIM MHCTPYMEHTasIbHbIM CpeaCcTBOM
KOMMOHOBOYHOMO NMPOEKTUPOBAHWUA JIMHENHBIX aCUHXPOHHBIX 3NeKTpoaBuraTenen. CyLecTByioLLme
NPOEKTUPOBOYHbIE MOZENMN TMHENHBIX aCMHXPOHHbIX 3/IEKTPOABUraTeNel NpeanonaraloT MMTaHue
YCTPOWCTBA OT UCTOYHUKA MHOFO$a3HOr0 CUMMETPUYHOO TOKa MPAMON NMoC/1e0BaTesIbHOCTH, YTO
WCKIOYaeT 13 pacCMOTPEHNA aCUMMETPUIO TOKOB $a3 MHOYKTopa U CBA3AHHOE C Hel CHUMKEHME
TAroBoW cusbl. TaKol Noaxod ABNAETCA HEOOCTATOMHO MMOKMM, TaK KaK 3KCr/lyaTaums IMHEMHbIX
ACUHXPOHHbIX 3MEKTPOABUraTe el B LUMPOKOM AMana3oHe CKOPOCTEN OBUKEHWNA Npeanonaraet
GYHKLMOHaNBHYI0 3aBUCUMOCTb MerK Yy KO3GULMEHTOM HECUMMETPUM TOKOB U CKOPOCTLIO ABUHEHUA.
B nccnepnoBaHum paspaboTtaHa MaTeMaTuyecKan Mofenb AA peLleHus 3a4a4 NpoeKTUpoBaHKs,
peanusyloan GyHKLMOHAbHYI0 3aBUCUMOCTb Meray K03dOULMEHTOM HECUMMETPUM TOKOB
1 CKOPOCTbIO ABVKeHWA. MaTeMaTyecKas MoZesnb NpeacTaBnseT coboi 13 MMHeNHbIX ypaBHEHWI,
YBA3bIBAIOLLIMX FEOMETPUYECKIME Pa3Mephbl, TOKOBbIE HAarpy3Ku, XapaKTEPUCTUKM 3IEKTPOMAarHUTHOMO
nosA 1 MexaHM4YecKme CUJbl CO CKOPOCTLIO BTOPUYHOIO 3/1EMEHTA 3M1IeKTpoaBuraTesis. TokoBas
Harpy3Ka 3/1eKTpoABUraTeNa UMeeT NepeMeHHYI0 CTeneHb MTUMTUYHOCTU B 3aBUCUMOCTM OT CKOPOCTU
[BUHeHWsA. BbinonHeHa anroputMuyecKkas npopaboTKa MaTeMaTMYecKol Moaenn U paspaboTaHsl
COOTBETCTBYIOLLME NPOrpaMMHbIe CpeacTBa MoaenvMpoBaHusa. [penaraeMbii anropyUT™ NporpaMMel,
cofepr<alLmin ABe noAnporpamMbl, peasim3oBaH C UCM0JSIb30BaHMEM MPOrpaMMHOro nakeTa
CYMBOJBHBIX BbluMcieHnin Maple. C Lenbio paclumMpeHnsa Kpyra nosib3oBaTesie NporpaMMHan Mogesb
LOMONHUTESbHO peanu3oBaHa Ha C++. lNpu 3ToM dyHKLMOHaNbHaA 3aBUCUMOCTb KoaddULIMeHTa
aCMMMeTPUM BOJIHbI BO36YKOAIOLLLEr0 TOKA OT CKOPOCTU OBUMEHWUA peanv3oBaHa B ¢popme
UTepaLMOHHOM NpoLeaypbl 4718 ClyYas NoAKIoYeHNA 0OMOTKM MHAYKTOPA IMHEMHBIX aCUHXPOHHBIX
3MeKTPoABUraTesien K UCTOUHUKY CUMMETPUYHOMO TPeX(pa3HOro HamNPSAMHKEHISA MO CXeME «TPEeYroSIbHUK».
Ha np1Mepe TpexdazHoro NMHENHOr0 aCUHXPOHHOI 0 31IEKTPOOBUIaTeNA NPOM3BeAeHO MOAENMPOoBaHMe
3MIEKTPOMArHUTHBIX U MEXaHUYECKMX XapaKTePUCTUK 3fiekTpoaBuraTens. KoHcTaTnpoBaHo,
YTO BAUAHME aCMMETPUM TOKOB Ha MeXaHUYeCKNe XapaKTePUCTUKM JIMHEMHBIX aCUHXPOHHbIX
3MIeKTPOABUraTeNel HEBESIMKO U BbIParKeHo B 06/1aCTU BbICOKMX CKOPOCTEN ABUMKEHMA. 3To AaeT
BO3MOXKHOCTb B 33[ja4ax NPOEKTUPOBaHUA OJ1A KOMIMOHOBKM 3/TIEKTPOABUIaTeNA UCMo/1b30BaTh
Mopnenu, npegnosaratLLme NUTaHue IMHENHbIX aCUHXPOHHBIX 3/TIEKTPOABUIaTesIen 0T UCTOYHMKA
CUMMETPUYHOT O TOKa MM BBOAUTb B HUX GUKCUPOBAHHBIN KO3hOULMEHT HECUMMETPUM.
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Abstract. Mathematical models are the main tool for the layout design of linear
asynchronous electric motors. Existing design models of linear asynchronous electric
motors assume that the device is powered from a source of multiphase symmetrical positive
sequence current, which excludes from consideration the asymmetry of the inductor phase
currents and the associated reduction in traction force. This approach is not flexible enough,
since the operation of linear asynchronous electric motors in a wide range of movement
speeds assumes a functional relationship between the current asymmetry coefficient and
the movement speed. The study developed a mathematical model for design purposes that
implements the functional relationship between the current asymmetry coefficient and
the speed of movement. The mathematical model represents 13 linear equations linking
geometric dimensions, current loads, electromagnetic field characteristics and mechanical
forces with the speed of the secondary element of the electric motor. The current load of an
electric motor has a variable degree of ellipticity depending on the speed of movement. An
algorithmic study of the mathematical model was carried out and corresponding software
modeling tools were developed. The proposed program algorithm, containing two subroutines,
is implemented using the Maple symbolic computing software package. In order to expand
the range of users, the software model is additionally implemented in C++. In this case, the
functional dependence of the asymmetry coefficient of the exciting current wave on the speed
of movement is implemented in the form of an iterative procedure for the case of connecting
the winding of the linear asynchronous electric motors inductor to a source of symmetrical
three-phase voltage according to the “triangle” circuit. Using the example of a three-phase
linear asynchronous electric motors, the electromagnetic and mechanical characteristics
of the electric motor were simulated. It was stated that the influence of current asymmetry
on the mechanical characteristics of the linear asynchronous electric motors is small and is
expressed in the region of high speeds. This makes it possible, in design tasks for the layout of
an electric motor, to use models that involve powering the linear asynchronous electric motors
from a symmetrical current source or to introduce a fixed asymmetry coefficient into them.
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BeegeHue IIaTEIbHOTO ABMKEHHSA B COYETAHHH C CH-
CTEMOH peAyLHMpPOBaHUs YACTOTHI Bpallle-

JEKTPONPHUBOABl TEXHUYECKUX CU- HUS U NPeoOpa3oBaHUSA PoJa JBHKECHUS.

CTEM B KaueCTBE CHJIOBOTO MIEMEHTa AJBTEPHAaTUBHBIM BAPHAHTOM IIOCTPOEHHS
UCIIOJIB3YIOT DIIEKTPOJIBUTATENN Bpa- CHJIOBOM YacCTH 3JIEKTPOIIPUBOJA SIBISAETCS
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