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CALCULATION OF THE PARAMETERS OF RECTANGULAR TIRES WITH TAKING
INTO ACCOUNT SURFACE EFFECT IN STEADY STATE AT SINUSOIDAL CURRENT

Nosov G.V., Trofimovich K.A.
Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Prospect, 30), e-mail: nosov@tpu.ru

Proposed a method for determining the parameters of rectangular tires in the steady state at sinusoidal current.
Thus calculated resistance, internal inductance and heat transfer coefficient, which are given surface effect, frequency
sinusoidal current, material of tires, its temperature and the ambient temperature. The developed method was obtained
on the basis of equations of the electromagnetic field, which can be programmed, for example, in Mathcad for computer-
aided engineering design parameters of rectangular tires. The resistance and the heat transfer coefficient increases at
increasing frequency of current, with internal inductance of the tire decreases. With an increase in the conductivity
of the material tires decreases resistance and internal inductance. With an increase in the permeability increases the
resistance, internal inductance and heat transfer coefficient. For a flat tires the resistance, inductance and internal
heat transfer coefficient is less, than for the tire with a square section. The accuracy of the method is confirmed by
a satisfactory agreement between the calculation of resistance and inductance with the results, obtained by means of
computer simulation program Elcut.

KPATKOCPOYHOE ITPOI'HO3UPOBAHUE HATI'PY3KHU C TIOMOIIbIO TEOPUHN
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KparkocpouHoe mporHo3upoOBaHKUE CyTOYHBIX TOYACOBBIX TPA(YUKOB 3ITEKTPUICCKON HATPY3KH SBISCTCS BaKHON
OCHOBOH HaJIe)KHOW N YIKOHOMHYHON PAOOTHI AIEKTPOIHEPTETUISCKON CHCTEMBI. TOYHOCTB MPOTHO3a MIEKTPOIIOTPe-
OJICHUS HETIOCPEIICTBEHHO BIMACT HAa KAUECTBO AUCIETYEPCKOTO YIPABICHUS M HAZCKHOCTH MEeKTpocHaO)eHus. Ta-
KHM 00pa3oM, BEIOOp MOIXO/SIIET0 METO/a IPOTHO3UPOBAHHS HArPY3KH JUIS TIOBBIIICHHS TOYHOCTHU IIPOTHO3a HMEET
BaXHOE MPAKTUYECKOE 3HAUCHUE. B cTaThe mpeacTaBieHbl pe3yabTaThl KPaTKOCPOYHOTO IPOTHO3UPOBAHUS 3JIEKTPOIIO-
TpeOeHH s B ONIEPALIOHHON 30HE PErHOHAJILHOTO JIUCIIETYSPCKOTO YIIPABICHUS C TOMOIIBIO PErPEeCCHOHHOMN MOJIEIH,
MIOCTPOCHHOM Ha OCHOBE TEOPUH OMOPHBIX BEKTOPOoB (SVM). Mcnonb3yercs MoauduKanys HaUMEHBIINX KBAaIPaToOB
onopHbIX BeKTOpoB (LS-SVM). B nporuo3Ho# MOjien YYUTHIBAIOTCS CTATHCTHYCCKIE U TPOTHO3HBIC IAHHBIC TEMIIC-
patypsl BO3yXa U €CTECTBEHHOH OCBELICHHOCTH, BIUSIOIINE Ha dIIeKTponoTpedienue. [lokazaHo, 4To cymecTBeHHOE
BJIMSTHHE HA TOYHOCTH IIPOrHO3MPOBAHMS OKa3bIBAIOT J1Ba apaMeTpa Mozaenu LS-SVM, BeIOnpaeMble ONBITHBIM ITyTEM.

SHORT TERM LOAD FORECASTING BY USING LEAST SQUARES SUPPORT VECTOR
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Short-term forecasting of daily schedules hourly electrical load is an important basis for reliable and efficient
operation of the electricity system. Accuracy of the forecast electricity consumption directly affects the quality of
supervisory control and power supply reliability. Thus, the selection of an appropriate load forecasting method to
improve prediction accuracy is of practical importance. The paper presents results short-term forecasting electricity
consumption in the operational area of the regional supervisory control using a regression model based on the theory
of support vector machine (SVM). Use a modification of the least squares support vector machine (LS-SVM). In the
predictive model accounted for statistical and forecast data of air temperature and natural light, affecting the power
consumption. It is shown that a significant effect on the accuracy of prediction is supported by two parameter model
LS-SVM, chosen empirically.
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PaccMOTpeHbl KOHCTPYKIMU IEKTPOMAIIUHHBIX I'€HEpaTopoB ¢ MEPUOAMYECKH M3MEHSIOIICHCS HHAYKTUBHO-
CTbIO pabounx o0OMoToK. [TokazaHo, uTo Hanbosee NEPCIEeKTUBHBIM SIBIIETCS OECKOHTAKTHBIN UMITYTbCHBINA KOMIIpeC-
CHOHHBIH IeHepaTop, KOTOPBIM MOKET UCIONIb30BaThHCS A/ HUTAHUS PEJIbCOTPOHA. beCKOHTAaKTHBIN UMITYIbCHBII KOM-
MIPECCHOHHBIN FeHepaTop UMEET SBHOMOIIOCHBIN (peppOMarHUTHBIH IMXTOBAHHBIN CTATOP C OAHON paboueii 00MOTKOM
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1 SIBHOTIOJIFOCHBIN (beppOMaFHI/ITHHﬁ MIUXTOBAaHHBII POTOP € pacCroJI0KEHHBIMU B I1a3aX KOPOTKO3aMKHYTbIMU oOmMoT-
KaMH, OXBATbIBAOIIMMHU POTOP BAOJIb €r0 OCH, IMPHUYUCM YUCIO ITHUX KOPOTKO3aAMKHYTBIX 00MOTOK PaBHO 4HUCIY Hap
MOJIFOCOB OOMOTKH craropa. POTOp M3TOTOBJISICTCS IITAMIIOBKOW U3 JINCTOB 3J'IeKTp0TeXHI/I'-{eCKOﬁ CTaJIu. KOpOTKOSaM-
KHYTBIC 00MOTKH PpOTOpa, paClOJIOKCHHBIC B CIICHUAJIBHBIX ITa3aX, U3rOTOBJIAKOTCA MOHOJIMTHBIMU U3 aJIFOMUHHUEBOI'O
CIrujiaBa, 6p0H3BI WUIIH MEIU. HpI/IBeﬂeHa CXE€Ma MMUTaHuA 3TUM I'€HEPATOPOM PEJILCOTPOHA, MPUYEM CXEMa HE UMECT
OrpaHUY4CHUA 110 aMIIJIUTYAC F’CHEPUPYEMOI'0 TOKaA, O6yCJIOBJ'I€HHOI‘0 KOMMYTaTOpaMu.

ELECTROMACHINE PROXIMITY PULSE COMPRESSION GENERATOR
Nosov G.V., Kosilova D.Y.
Tomsk Polytechnic University, Tomsk, Russia (634050, Tomsk, Lenin Prospect, 30), e-mail: nosov@tpu.ru

Were considered the design of electromachine generators with a periodically varying inductance of operating
windings. It is shown that the most promising is the proximity pulse compression generator that can be used to power
the railgun. Proximity pulse compression generator has ferromagnetic salient-pole a laminated stator with a working
coil and a laminated ferromagnetic salient-pole rotor arranged in the slots short-circuited windings, covering the rotor
along its axis, the number of these short-circuited windings equals the number of pole pairs of the stator winding. The
rotor is manufactured by stamping from sheet electrical steel. Shorted winding rotor, disposed in special grooves, made
of molded aluminum, bronze or copper. The power supply circuit this generator railgun was given, the circuit does not
limit the amplitude of the generated current due to the switches.
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[Ipemnoxkena MeTOAWKA ONPEAENCHNS MMapaMeTPOB CKUH-CIIOS MACCHBHBIX (DEPPOMArHUTHBIX MPOBOIHUKOB C
YU€TOM UX HarpeBa U HEJIMHEHHBIX MarHUTHBIX CBOIMCTB, KOTOpasi MOXKET UCIIOJIb30BaThCS /JIsl HHXKEHEPHOIo pacyeTra
(heppOMArHUTHBIX MEKTPOMATHUTHBIX 9KPAHOB, POTOPOB NIEKTPOMAIINHHBIX TEHEPATOPOB M HATPEBAEMBIX JieTaneit
B YCTPOMCTBAX MHAYKLMOHHOrO Harpesa. KpuBas HaMarHW4nBaHMs MPEJCTABISIETCS JOMAHON JIMHUEH, IpUYeM I10-
BEPXHOCTHBIN CIIOH POBOIHHKA Pa30MBACTCs HAa HECKOIBKO CIIOEB C MOCTOSHHBIMH 3HAYCHIAME An((epeHnnaaTbHon
MarHUTHON MPOHULIAEMOCTH, TEMIIEPaTypbl U yAEIbHOW IMPOBOAUMOCTHU. [ KaskI0ro €j1os MOTy4UBILAsCS JTHHEH-
Hasl 3a/[a4a PeHIaeTcsl aHATUTHIECKH 110 M3BECTHBIM ypPaBHEHUSIM JH((GY3UH CHHYCOUAATEHOTO EKTPOMAarHATHOTO
OIS B NIPOBOAALIEE NOIYNPOCTPaHCTBO. [Ipr 3TOM onpenesnsoTess MOIHOCTh TEIJIOBBIX IOTEPb, MATHUTHBIH MOTOK,
MarHWTHAS YHEPTUS U TeMIepaTypa MpH aguadaTHoM Harpese. IlomydeHHbIe TapaMeTphl TTO3BOJISIOT HAMTH SKBHBA-
JICHTHYIO TOJILIMHY CKMH-CJIOSl C YCPEAHEHHOM TeMIepaTypoii, CONpPOTUBIEHNE U BHYTPEHHIOI HHIYKTUBHOCTbh Mac-
CHBHOTO TIPOBOJTHHKA.

PARAMETERS OF THE SKIN-LAYER OF MASSIVE FERROMAGNETIC CONDUCTORS
IN STEADY STATE WITH SINUSOIDAL ELECTROMAGNETIC FIELD
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A method for determining the parameters of the skin-layer of massive ferromagnetic conductors with their heating
and non-linear magnetic properties, which can be used for engineering calculations ferromagnetic electromagnetic
screens, rotors of dynamo-electric generators and the heated parts in the induction heating devices. The magnetization
curve represented by a broken line, wherein the surface conductor layer is divided into several layers with constant
values of the differential magnetic permeability, temperature and conductivity. For each layer, the resulting linear
problem is solved analytically for the known diffusion equations of sinusoidal electromagnetic field in the conducting
half-space. This determines the power loss of heat, magnetic flux, magnetic energy and temperature under adiabatic
heating. The obtained parameters allow to find the equivalent thickness of the skin-layer with the average temperature,
resistance and internal inductance of a massive conductor.
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[Ipy mocTpoeHN: aBTOHOMHBIX CUCTEM NIEKTPOCHAOKEHHS C HCTIONB30BaHHEM BETPOIHEPIETUUECKHX YCTAHOBOK He-
00XOIIMMO PEIINTh MHOYKECTBO TEXHUUECKHX TIPOOIIEM, CBSI3aHHBIX C BBIOOPOM PaIOHAIBHOTO COOTHOIIEHHUSI MOIITHOCTET
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