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MNOTEHIUAJI CBY SJIEKTPOTEXHOJIOI'NA

10.C. Apxanrenbckuii

Paccmotpen HayuHO-TeXHHUECKUH oTeHIHal, HakorieHHbIN CBY anekTpoTexHonorueit
3a oAbl I/ICCJ'ICIIOBaHI/Iﬁ IIPUMCHCHUA CBY SJICKTPOMAardHuTHBIX KOJI€0aHUH B TEXHOJIOTHYECKUX
nporeccax 00paboTKU AUIICKTPHUKOB.

Kimrouesrle ciaoBa: CBY SJICKTPOTEXHOJIOIMH, IICPCIICKTUBbI Pa3BUTHA, IIOTCHI AL

POTENTIAL OF THE MICROWAVE ELECTROTECHNOLOGY

Yu.S. Arkhangelskiy

The paper considers the scientific and technical potential accumulated in the area of the
UHF electric technology over the years of research into application of microwave
electromagnetic oscillations for technological processes relating dielectric treatment.

Keywords: microwave electrotechnology, development prospects, potential

MNPOTAKHBIE CBY DJIEKTPOTEXHUYECKHUE YCTAHOBKUA

B.O. FOnuna, 10.C. Apxanrenbckuit

PaCCMOTpeHBI KOMIIOHOBKaA, 3JICMCHTHAs1 Oazau PacdCT HPOTAKHBIX CBY
SJICKTPOTCXHOJIOTMYCCKUX YCTAHOBOK JJIsA MOIII/I(bI/IKaIII/II/I TOHKHUX MPOTAKHBIX JUIJICKTPHUICCKUX
MaTCpraJIoB U I/I3)16J'II/II71.

Kittouessie cioBa: npotskHas CBY anexkTporepmuueckasl yCTaHOBKA, TPAHCIIOPTHAS
CUCTCMA, DJICKTPOIIPHUBO, SJICKTPOABUI'ATCIIb

BROACHING MICROWAVE ELECTROTHERMAL INSTALLATIONS

V.0O. Yudina, Yu.S. Arkhangelskiy

We consider the configuration, hardware components and calculation of the broaching
microwave electro-technological installations used to modify the broaching thin dielectric
materials and products.

Keywords: broaching microwave electrothermal installation, transportation system, electric
drive, engine

CIHHACEHHUE KHUT', TIOCTPAJABIHIUX ITPU TYINEHUHA ITOXKAPA

K.J. Mapkenosa, F0.C. ApxaHrenbckuii

PaccmoTpens! criocoObl U CpeicTBa CIIAaCeHUs] KHUT, TTOCTPAJaBIINX MPU TYIIEHUHU MOXkKapa.

KiroueBrle cioBa: KHUT'H, IIOXKap, BOJ4, CyIIKa

PRESERVATION OF FIRE-AFFECTED BOOKS

K.D. Markelova, Yu.S. Arkhangelskiy

We consider the methods and techniques with a focus on safety and preservation of books
affected during fire-fighting operations.

Keywords: books, fire, water, drying

OCOBEHHOCTHU BU3HEC-IIJTAHUPOBAHUSA B DJIEKTPOTEPMUHA

H.B. I'yceBa, C.B. HoBuukos

PaccmarpuBaroTcst 0cOOCHHOCTH OM3HEC-TNIAHWPOBAHUS TIPH BHEAPESHUH WHIYKIIHOHHOTO
HarpeBa B pa3IMyHbIX oTpacisax. [IpuBoauTcs mpumMep OU3HEC-TIIIAaHUPOBAHUS PU BHEAPEHUU
WHIYKIIMOHHOTO HarpeBa B METAJTyprHH.

KitoueBbie cioBa: Ou3Hec-TUIaH, YIEKTPOTEPMHUS], MAPKETUHT, PHIHOK, METAJUTYPTHSsl, CPOK
OKYIaeMOCTH

CHARACTERISTICS OF BUSINESS PLANNING IN ELECTROTHERM
INDUSTRY

N.V. Guseva, S.V. Novichkov



The paper deals with the issues of business planning at introduction of induction heating in
the various branches of a national economy. The presented examples refer application of
business planning in the field induction heating for the purposes of metallurgy.

Keywords: business plan, electrothermy, marketing, market, metallurgy, rate of return

MPOMBIIIJIEHHBIE YCTAHOBKH YJIbTPA3BYKOBOM IIPOMBIBKA U
OUYNCTKHU NPEIIU3UOHHBIX JETAJIEN

H.B. bekpenes, U.B. 3no6una

N3noxeH MexaHu3M JEUCTBHS YIbTPA3BYKOBOM KaBUTALMU IIPU OUUCTKE JeTanei
MalInuHO- U l'IpI/I60pOCTpO€HI/I}I OT TCXHOJIOT'MYCCKHUX 1 SKCILTyaTalluOHHBIX SanHSHCHHﬁ.
[Toxazan cymecTBeHHbIN Bkiaz oTpacieBelx HUU r. CaparoBa B coBeplIeHCTBOBaHHE
TEXHOJIOTHYCCKUX CXEM OYHMCTKHU U CO3AaHUC IMTPUHIUIINAIIBHO HOBBIX TEXHUYCCKUX peHIeHI/Iﬁ
YIABTPa3BYKOBOT'O TEXHOJIOTHUECKOTO 000pyIOBaHUS JJIsl SKCILTyaTalluy Ha MPEIIPUATHIX
HpI/I60pO - arpe€raToCTpoCHusd, TEXHOJIOTHYCCKOI'0, SHEPr€TUICCKOro U TPaHCIIOPTHOI'O
MalIMHOCTPOCHUS.

KimroueBrle cioBa: YJIbTPA3BYK, IPOU3BOJAUTCIIBHOCTE OYHUCTKH, KaBUTAllU, 3aIPA3HCHU,
MHOT'OMaKETHBIN IPeoOpa3oBaTellb, yCTAHOBKA, YIbTPAa3BYKOBOM IIIPUI]

INDUSTRIAL ULTRASONIC WASHING AND CLEANING PRECISION
MACHINE PARTS

N. V. Bekrenev, I.V. Zlobina

The paper presents an ultrasonic cavitation mechanism operating at cleaning machine and
instrument making parts from process contamination and operational pollution. The focus is
made on considerable contribution of the sectoral research institutes in Saratov into improvement
of purification technologies, and development of advanced ultrasonic processing equipment to be
used at instrument and machine engineering enterprises, as well as technological, power and
transport machine engineering plants.

Keywords: ultrasonic, cleaning productivity, cavitation, pollution, multipackage converter,
installation, ultrasonic syringe

NCCJIEJIOBAHUE YJbTPA3BYKOBOM OUUCTKH BHYTPEHHUX
MOJIOCTEN Y KAHAJIOB B U3IEJUSAX TPAHCIIOPTHOI'O U
SHEPTETHYECKOI'O MAHLIMHOCTPOEHUS KOHTAKTHBIM METOJOM

AM. Capcenranues, 1.B. 3no6una, B.}O. Kapagaposckuii, H.B. bekpenes

[Tpoananu3upoBaHa TeXHUYECKAsI MPOOIIeMa 0OeCTIEYeHHS pecypca JieTajiell TOTUIMBHON
afmnapaTrypbl U CUCTEM TPAHCIIOPTUPOBKH IPUPOAHOTO I'a3a € YUCTOM UX 3arpsA3HCHHUA B
mponecce N3roToBJICHUA U OKCILTyaTalluu. IToxazana NEPCICKTUBHOCTL YAAJICHUA 3arpﬂ3HeHHﬁ
METOAOM YHBTpa3BYKOBOI>'I OYHNCTKH. KOHCTaTI/IpOBaHO, 4qTo ,HaHHLIfI METOA B KIIACCUYECKOM
IIPUMEHEHNN NMEET OTPAaHNYEHUS 110 KAaYECTBY YAAJIECHUS 3arpsI3HEHUN U3 BHYTPEHHUX
MOJIOCTEH U KaHaJIOB, B KOTOPBIX HHTCHCUBHOCTb KaBUTAIHUOHHBIX ITPOLCCCOB CHUKACTCH.
Hpe;moxceH H OKCIIEPUMEHTAJIBHO MMOATBECPIKACH METO IMMOBBIIIICHHA 3(1)(i)eKTI/IBHOCTI/I
yIABTPa3BYKOBOW OYMCTKH yKa3aHHBIX oBepXHOcTeH /10 10 pa3 myreM cooOIIeHus U3AETHIO
yIbTPa3BYKOBBIX KOJI€OaHUI HETIOCPEICTBEHHO B 30HE JIOKAJTU3ALUHU 3arpS3HEHUN.

KiroueBrle cioBa: YIbTPAa3BYK, IIPOU3BOAUTCIIBHOCTh OYNUCTKH, KaBUTAllUs, ITIOJIOCTU U
KaHaJIbI, 3arpA3HCHNA, KOHTAKT, HUKINYCCKOC HAIPY>KEHUEC, KOMIIBIOTCpHAsA MOACIIb

RESEARCH INTO ULTRASONIC CLEANING OF INTERNAL CAVITIES AND
CHANNELS OF TRANSPORT AND POWER ENGINEERING MACHINES BY THE
CONTACT METHOD

A.M. Sarsengaliyev, 1.V. Zlobina, V.Yu. Karacharovsky, N.V. Bekrenev

The given analysis refers the technical issues with fatigue life of the fuel equipment and
systems of natural gas transportation in terms of their contamination in the course of fabrication
and operation. The focus is made on the probability of decontamination using the method of



ultrasonic cleaning. This method has certain disadvantages connected with the quality of
removing internal contaminants from the passages, where cavitation intensity decreases. The
authors propose a method for upgrading the efficiency of ultrasonic cleaning of specified
surfaces which is about as ten times higher than the existing methods, by means of ultrasonic
fluctuations straight in the localized contamination zone.

Keywords: ultrasound, cleaning productivity, cavitation, cavities and channels, pollution,
contact, cyclic loading, computer model

QJEKTPOXUMHNYECKHUE METO/IbI BOCCTAHOBJIEHUSA UBMEHEHHbBIX
NI YHUUYTOKEHHBIX MAPKUPOBOYHBIX OBO3HAUYEHHM HA BJIOKAX
I[BI/IFATEJIEﬁ TPAHCIIOPTHBIX CPEJICTB, U3I'OTOBJIEHHBIX U3 CEPOI'O
YYI'YHA

B.M. Paiiropoackuit

CraThsa IMOCBAIICHA OIITUMH3all METOAA SJICKTPOIUTHUICCKOI'O0 TPABJIICHUS JIA
BOCCTAHOBJICHUS U3MCHCHHBIX UJIM YHUUYTOXCHHBIX MAPKUPOBOYHBIX 0603Ha‘I€HI/II71 Ha 6J10KaX
ABHUTAT eleu TPAHCIIOPTHBIX CPEACTB, U3IOTOBJICHHBIX U3 CCPOr'0 UyryHa.

KiroueBrle ciioBa: SJICKTPOJIUT, SJICKTPOJIUTUICCKOC TPABJICHNUEC, MAPKUPOBOYHBIC
0603Ha‘leHI/I}I, 0J10K JABUIaTCIIA, Cepblﬁ YYT'YH, BOCCTAHOBJICHHUC MAPKHUPOBOYHLIX 0003HaueHnit

ELECTROCHEMICAL METHODS FOR RESTORATION OF SWAPPED OR
DESTROYED IDENTIFICATION NUMBERS ON THE ENGINE BLOCKS OF
VEHICLES MANUFACTURED FROM GRAY CAST IRON

V.M. Raigorodskiy

The article is devoted to the optimization of the electrolytic etching method used to restore
the swapped or destroyed identification numbers on the engine blocks of vehicles manufactured
from gray cast iron.

Keywords: electrolyte, electrolytic etching, identification number, engine block, gray cast
iron, restoration of identification marks

MOAEJUPOBAHUE PABOUYHUX IMTPOIIECCOB 2JIEKTPOJIUHAMHUYECKOI'O
NPEOBPA3OBATEJISA SJHEPT'U B PEXKUME COI'VTACHOI'O BKJIIIOYEHUA
OBMOTOK B EIII/IHI:II?I SJIEKTPUUYECKHUHN KOHTYP

JI.A. BeIpbIXaHOB

HpeHCTaBJ'IeHBI PE3YIbTATBI CPABHCHUSA PACUCTHBIX U OKCIICPUMCHTAJIBHBIX JTUHAMUYCCKUX
3aBUCHUMOCTEN TOKa U KOOPAUHATBI AKOPSA JICKTPOMEXaHHUIECKOT'O npeo6pa30BaTen51 SHEpPTUn
SJICKTPOANHAMHNYCCKOT'O THUIIA. OmnuceIBaeTcs OKCIICPUMCHTAJIbHAad YCTaHOBKA U €€ PaCUCTHAsA
MOZCIIb, TIOCTPOCHHAA Ha OCHOBAHUH OPHUTMHAJIBHOI'O aJIrTOPUTMaA BBIYHCJICHHUH.

KittoueBbie ci0Ba: 31eKTpoMeXaHUYECKUi MpeoOpazoBaTesb SHEPTUH,
SJICKTPOANHAMHNYCCKAA MalllnHA, MOACIIMPOBAHUC, SKCIICPUMCHT, AJITOPHUTM pPACUCTa,
ANEKTPUYECKUH TOK, IPOCTPAHCTBEHHAS KOOPIUHAT

SIMULATION OF ELECTRODYNAMIC ENERGY CONVERTER WORKFLOWS
INTO A SINGLE ELECTRIC CIRCUIT UNDER A SERIES CONNECTION MODE

D.A. Vyrykhanov

The paper presents the results of comparison between the calculated and experimental
dynamic current dependencies, and the coordinate of the anchor to electromechanical energy
converter of electrodynamic type. The author describes the experimental unit and the calculation
model developed on the basis of unique calculation algorithm.

Keywords: electromechanical energy converter, electrodynamic machine, simulation,
experiment, calculation algorithm, the electric current, the spatial coordinate

OIEHKA TEXHHYECKOI'O COCTOAHUA DJIEKTPUYECKHUX MAIIIMH
MMOCTOSIHHOT'O TOKA IO ®OPME U YPOBHIO UMITYJIbCHBIX 3HAUEHUM
TOKA LHEITN AKOPA



N.A. MennukoB

HpeHCTaBJ'IeHBI PE3YIbTATHI UCCIICAOBAHUA B o0JacTu OLICHKHU Ka4yeCTBa N30JIAIINN
00MOTOK AKOPA SJICKTPUYCCKUX MAIIMH IMOCTOSAHHOI'O TOKA. CYH_IGCTBYIOH.II/IC 3aa4yu
npeaiaracTcsa peuaTtb COBEPIICHCTBOBAHUEM U3BECTHBIX METOJ0B TEXHUUECKOH JHUAarHOCTHKHN
AIIEKTPUUIECKUX MAIIVH U Pa3pabOTKON OECKOHTAKTHON aBTOMATU3UPOBAHHON CHCTEMBI
KOHTPOJIA pa6OTOCHOCO6HOCTI/I OJICKTPUYCCKUX MAIIHUH ITOCTOSAHHOI'O TOKA.

KiroueBrle ciioBa: QJICKTPHUYCCKAad MalllhMHa ITIOCTOSIHHOT'O TOKa, aBTOMaTI/I?;I/IpOBaHHBIﬁ
KOHTPOJIb, UMITYJIbCHBIC 3HAUCHHU A TOKa HETIN AKOP

TECHNICAL EVALUATION OF ELECTRIC DC MACHINES BY SHAPE AND
LEVEL OF PULSE CURRENT RATIO IN THE ARMATURE CIRCUIT

I.A. Menshikov

The paper presents the results of research into quality assessment of the winding insulation
armature to electrical DC machines. Advanced methods are proposed to resolve the present-day
issues relating technical diagnostics of electric machines and development of a non-contact
automated system to monitor the performance characteristics of electric DC machines.

Keywords: DC electric machine, automated control, the pulse current value of the armature
circuit

QJEKTPOMAT'HUTOI'NMIPABJINYECKUE MAIIUHBI YIAPHOI'O U
BUBPAILIMOHHOI'O JEVICTBUS

I'.I'. Y¥rapos, B.11. Mouikux

AKTyaJ'ILHOCTB pa6OTbI O6y0J’IOBJ’ICHa HeO6XOI[I/IMOCTBI-O IMOBBIIICHUSA YACIBbHBIX CUJIOBBIX U
SHEPTCTUICCKUX MOoKa3aTejIel JTNHENHBIX OJICKTPOMArHuTHBIX I[BI/IFaTeJICf/'I 3a CUYCT MHTCTpalru C
TUAPABIMYCCKUMHU TPAaHCPOpPMATOPAMHU.

KunroueBbie ciioBa: 3JIEKTPOMArHUTHBIN MPECC, TATOBBIE YCUIIUSA, PAIUYC SKOPSI, X0/ IITOKA

ELECTROMAGNETIC HYDRAULIC MACHINES DELIVERING IMPACT AND
VIBRATION POWER

G.G. Ugarov, V.l. Moshkin

The topic of the given research is of current interest due to the need to increase the specific
power and energy parameters of linear electromagnetic motors by means of integration with
hydraulic transformers.

Keywords: electromagnetic press, traction force, armature radius, valve rod travel

BAPUAIIMOHHASA MOJAEJIb ITPOLHECCA SJIEKTPOMEXAHUYECKOI'O
INPEOBPA3OBAHUSA DOHEPTUHN

JI.A. BeIpbIXaHOB

Pa3pa60TaHa MaTeéMaTU4CCKas MOJECJIb, OITMChIBAIOIIAd MPOUCCC SJICKTPOMEXAHNUYCCKOI'O
npeo6pa30BaHI/1${ OHEPIUU Ha OCHOBC NPUHIUIIA HANMCHBIICTO ,HeflCTBH}I I"'amunbTOHA. MOI[GJ'IB
COIOCTABJISIET BEJIMYMHAM MOIIIHOCTEN MPeoOpa30BaHNs MarHUTHON M MEXaHUYECKON SHEPTHi
cooTBeTcTBYMoIME MpoTUBO-O/IC. JlanHOE conocTaBnenue, GopMHUpys OpUTHHAIBHYIO (popMy
3akoHa Kupxroda ist 57eKTpUYecKoro KOHTypa dIEKTPOMEXaHUIECKOTO TIpeodpa3oBaTes,
MMO3BOJIACT KOPPCKTHO NPUMCHUTL MCTO HAJIOKCHUS IIPHU PACUCTC TUHAMUYICCKUX
XapaKTEePUCTUK MPeoOpazoBaTelisi yUUTHIBass HETMHEWHOCTh CBOMCTB MAarHUTHOM CUCTEMBI
npeoOpa3oBares.

KimroueBrle cioBa: SJICKTPOMECXAHUYCCKOC npe06pasoBaHHe OHEPTIUHr, MarHuTHasd
MOINHOCTh, MCXaHUYCCKAasd MOIIHOCTD, 3JICKTPOABWIKYIIAA CUJId, BapUAlITMOHHAA MOJCIIb, MCTO/
HaJIOXCHUA

A VARIATIONAL MODEL FOR THE ELECTROMECHANICAL ENERGY
CONVERSION PROCESS

D.A. Vyrykhanov

A mathematical model is developed to describe the process of electromechanical energy
conversion on the basis of Hamilton’s principle of least action. The model compares the



conversion capacity of magnetic and mechanical energies to the corresponding back
electromotive force. The given data comparison formintg a unique pattern of Kirchhoff’s law for
electrical circuits of electromechanical transducers, which allows to correctly apply the method
of superposition to estimate the dynamic characteristics of the converter taking into account the
nonlinear properties of the converter magnetic system.

Keywords: electromechanical energy conversion, magnetic power, mechanical power,
electromotive force, variational model, the superposition method

IMAPOT'A30BBIE TEXHOJIOI'MU TIPOU3BOJACTBA SJIEKTPHUYECKOHN "
TEIIJIOBOM SHEPI'MU. NEPCIEKTUBBI U HAITPABJIEHUS PAZBUTHUS U
HCCJEJOBAHUM

E.A. Jlapun

M3m0:xeHbl OCHOBHEIE HaIlpaBJICHUA Pa3BUTUA U COBCPIICHCTBOBAHUS IMAPOTa30BbIX
TCHJ’IO(i)I/IKaI_[I/IOHHBIX YCTAaHOBOK B CUCTEMAX TGHJ’IOBHepFOCHa6)KeHI/I${. HpI/IBeI[eHBI 0COOEHHOCTH
CHCTEMHOT'0 TePMOJMHAMUYECKOT0 aHaau3a TeropukanuoHusix [1I'Y, peannzoBaHHbBIX 1O
CIOKHBIM cxemaM. IIokazaHbl npeumMynieCTBa Co3JaHusd TeHJIO(i)I/IKaLII/IOHHBIX III'Y ¢
TPEXKOHTYPHBIMU KOTJIAMHU — YTHJIN3aTOpPaMHU.

KimroueBrle cioBa: mapora3oBbI€ YCTAHOBKH, TepMO,Z[I/IHaMI/I‘{eCKI/Iﬁ aHaJIn3, HAJCKHOCTD,
3¢ (HEeKTUBHOCTH

COMBINED-CYCLE TECHNOLOGIES FOR GENERATION ELECTRIC AND
THERMAL ENERGY: PROSPECTS AND TRENDS IN RESEARCH AND
DEVELOPMENT

E.A. Larin

The paper deals with the main trends in the development and improvement of steam-gas
cogeneration installations in the systems of heating and energy supply. The given peculiarities of
the system-iriented approach to the thermodynamic analysis of cogeneration CCGT implemented
for complex systems. The focus is made on the advantages of establishing a cogeneration CCGT
with a three-loop waste heat boiler.

Keywords: combined-cycle plants, thermodynamic analysis, reliability, efficiency

BJIMSIHUE YACTOTHO-PEI'YJIUPYEMOTI'O JIEKTPOIIPUBOJIA HA
NUTAIOIIYIO CETh TP HECUMMETPHUU HATIPSIKEHU I

N.N. Aptioxos, C.B. Momnort, E.}O. MaTseeBa

C moMoIIbI0 MMUTAIIMOHHOMN MOJIeNH, MOCTpoeHHOH B cpene Matlab ¢ makerom
pacumpenus Simulink, uccnenyercs paboTa 4acTOTHO-PETYIHPYEMOTO IEKTPOIPUBO/IA IPU
HCCUMMCTPUU HaHp}DKeHI/Iﬁ HI/ITaI-OH_[eﬁ CCTH. HOJ’Iy‘leHH 3aBUCUMOCTH HOKa3aTeJIeI>'I,
XApPaKTCPUIYIOIIUX HCCUHYCONAAJIbHOCTh TOKOB U HaHpﬂ)KeHI/IfI, OT HECCUMMETpPUU q)aSHLIX
HaIpPsHKCHUN.

KimroueBrle cioBa: Hp606p330BaTeJ'II) YaCTOThI, DJICKTPpOMAarauTHasds COBMECCTUMOCTD,
KauCCTBO 3JICKTPOSHCPTHUU, HCCUMMCETPUA HaHpH)KeHHfI, BBICIIUC TAPMOHHUKHN

EFFECTS OF THE VARIABLE-FREQUENCY ELECTRIC DRIVE UNDER
UNBALANCED MAINS VOLTAGE

I.I. Artyukhov, S.V. Molot, E.Yu. Matveeva

A simulation model built in MATLAB/ SIMULINK is used to analyze the effect of the
variable-frequency electric drive on the power line during under unbalanced voltage conditions.
The simulation results characterize the current and voltage unbalance factor versus unbalance of
phase voltages.

Keywords: frequency converter, electromagnetic compatibility, electric power quailty,
voltage asymmetry, higher-order harmonic

UHTEJUIEKTYAJIbBHASA MOJIEJIb ITPOTHO3UPOBAHUSA JEKTPUYECKUX
HAI'PY3OK ITPOMBIIIVIEHHOT'O IPEANIPUATHUSA



E.C. bapeimiaukosa, JI.A. Bacunbes, B.A. UBamenxko, }0.b. TomatieBckuii

[IpemioxeH MoaX0/1 K MOCTPOCHHIO KOMOMHUPOBAHHOM MOJIECTH MPOTHO3UPOBAHMS
AIIEKTPUUYECKUX HArpy30K MPOMBIIUICHHBIX MPEANPUATHH, 0a3UpYIOIUIiCS Ha KOMOMHAIIUN
CTAaTUCTHYECKOMI MOACIIN ITPOrHO3UPOBAHUA C MOACIAMH, OCHOBAHHBIMHA HA IIPUHIUIIAX
HCKYCCTBCHHOI'O MHTCJIJICKTA. q)OpMI/IpOBaHI/Ie pe3yiibTara MMporuo3a Mporu3BOAUTCA 110
cpeacTBaM OIPEACICHUA 0aJIaHCOBBIX KOB(b(i)I/IHI/IeHTOB AO0JIEBOI'0 Y4acCTHUA YaCTHBIX IIPOTHO3HBIX
MoJIeJIel B 001IeM pe3yabTaTe MPOorHo3a.

KimroueBrle cioBa: IIPOrHO3UPOBAHUC, 3JI€KTpOHOTp€6J'IeHI/Ie, FI/I6pI/II[Ha}I MOJCIIb,
HEYETKUI BBIBOJI

A COMBINED MODEL WITH FUZZY INFERENCE ELEMENTS TO PREDICT
ELECTRICAL LOADS AT INDUSTRIAL ENTERPRISES

E.S. Baryshnikova, D.A. Vasiliev, V.A. Ivaschenko, Yu.B. Tomashevskiy

The approach to the construction of a combined forecasting model referring electrical loads
at industrial enterprises is based on the combination of statistical forecasting models and the
models based on the principles of artificial intelligence. Formation of the forecast results is
produced using the balance coefficients of individual participation forecasting models against the
overall results of the forecast.

Keywords: forecasting, power consumption, a hybrid model, fuzzy inference

PACYET BETPOBBIX HAT'PY30K HA MYJbTUMOIYJIbHYIO
BETPODJIEKTPOYCTAHOBKY B CAPATOBCKOM OBJIACTH

M.M. banakun, C.®. CtemaHoB

PaccmoTpen BapuaHT pacuera BETPOBBIX HArpy30K JUIs TOPOJCKON MYJIbTUMOAYIBHOM
BCTPOIJICKTPOYCTAHOBKHU JI1 CapaTOBCKOﬁ O6J'IaCTI/I, €C HECYIIUX KOHCTPYKI_II/II}'I H OIIOPBLI.

KirroueBsle coBa: BeTpoBas Harpy3Ka; BETPOIIAHEIb; MYJIbTUMOAYJIbHAS
BETPOIJICKTPOYCTAHOBKA, MOMCHT CHJIbL

EVALUATION OF WIND LOADS ON A WIND-DRIVEN MULTI-MODULE
PLANT IN SARATOV REGION

M.M. Balakin, S.F. Stepanov

The article describes the analysis of wind loads for urban multi-modular wind-driven
generators in Saratov region, including its load-bearing structures and supports.

Keywords: wind load, wind panel, multi-modular wind-driven, force moment

OBOCHOBAHME BbIBOPA CUCTEM C BO3OBHOBJISEMBbIMUA
NCTOYHUKAMMU JIEKTPOOHEPI'MA HA BA3E MOJIEJINPOBAHUA
NPUPOAHOI'O SQHEPTETHYECKOI'O IIOTEHLUAJIA

M.H. Tumodees, FO.b. TomameBckuii

PaCCMOTpeHBI BOITPOCHI TOCTPOCHU MOZ[CHCP'I IpUPOAHOT'O SHEPICTHICCKOI0 UICTOYHHUKA
AnekcannpoBo-I aiickoro paiiona CapaToBCKOW 00J1acTH U pacué€ra MPOU3BOIUTETHLHOCTH
OﬁOpYI[OBaHI/ISI. HpI/IBCI[eHBI PE3YyIbTAaThl MOACIIMPOBAHUS BETPAHBIX U COJTHCYHBIX PECYPCOB B
3aBHCHUMOCTH OT BPEMEHHU CYTOK, 10 MecsiaM. M3yueHo notpediieHne 371eKTpodHEprun
AJICKCE[H,Z[pOBO-FaCM 1 IOCTPOCHBI MOJACIIN HOTpe6HeHI/IH SJICKTPOSHCPTHUHU.

KittoueBbie cioBa: BO30OHOBIIsIEMasi JHEPreTHKa, MOACTMPOBaHKE, TOTpeOIeHHe

SELECTING RENEWABLE POWER GENERATION SYSTEMS BASED ON
SIMULATION OF NATURAL ENERGY POTENTIAL

M.N. Timofeev, Yu.B. Tomashevskiy

The paper considers the issues related with simulation of the natural energy resources in
Alexandrovo-Gai locality of Saratov oblast, including estimation of equipment performance.
The research results refer the wind and solar resources simulation provided on a monthly basis
depending on the time of day. We analyzed the rate of energy consumption in Alexandrovo-Gai
locality, and designed the consumption model.

Keywords: renewable energy, modeling, consumption



MATEMATHYECKOE MOAEJIUPOBAHUE COJIMTOHHOTI'O
BO3BYXKXKIAEHUA OJHOMEPHOTI'O IEDPEKTA KPUCTAJUIMYECKOM
CTPYKTYPbI

C.I'. T'ectpun, E.B. lllykuna

HOCTpoeHa " UCCIIEA0BaHa MaTEMAaTHUYCCKasA MOJICJIb, OITMCBIBAIOIAas paCIpoCTpaHCHUC
COJIUTOHA BJIOJIb JIMHEWHOTO JTe(heKTa KPUCTALTUICCKON CTPYKTYphl. MoJ1elh OCHOBaHA Ha
COBMECTHOM DEIIICHUH YpaBHEHHUS KoJieOaHU HEeMMHEHHOM cTpyHbI (ypaBHeHUE byccunecka) u
YpaBHEHHSI, OTMCHIBAIOIIETO KOJIEOaHU KPUCTATUTMIECKOM PEIIETKH C JTMHEHHBIM J1e(heKTOM
CTPYKTYPHI. HafIHCHHBIe PEHICHUS ITO3BOJIAIOT pacCUUTaTh MOTCPU SHEPIUU COJIMTOHOM Ha
YEPEHKOBCKOE U3/1y4YE€HHUE 3BYKOBBIX BOJIH.

KimroueBrle cioBa: YPaBHCHHUC BYCCI/IHCCKa, COJIMTOH, AU CJIOKAIIMA

MATHEMATICAL MODELING OF SOLITON ENHANCEMENT IN LINEAR
CRYSTAL DEFECTS

S.G. Gestrin, E.V. Schukina

The new mathematical model describes soliton propagation along the linear defect of
crystal structure. The model is based on the solution to the equation of nonlinear string
oscillations (the Boussinesq equation) and the equation describing oscillations in the crystal
lattice with a linear defect pattern. The given solutions allow us to estimate the energy loss of the
solitons for the Cherenkov radiation of sound waves.

Keywords: the Boussinesq equation, soliton, dislocation

BO3JEVCTBUE CBY DJIEKTPOMATHUTHOTI'O IOJISI HA OBBEKTHI 3D
HNEYATHU N3 KOMIIO3NIINOHHBIX ITOPOIIKOBBIX MATEPUAJIOB

N.B. 3n00una, H.B. bexpenes

Uccnenosano Biustnue CBY 351€KTpOMarHuTHOTO NOJISE Pa3JIMYHON YAEIbHOW MOUTHOCTH
Ha MMPOYHOCTHBIE XapaKTEPUCTHKH OOBEKTOB U3 MOPOLIKOBBIX MAaTEPHAIIOB, C(HOPMHUPOBAHHBIX
nyteM 3D neuatu. Ycranosneno, yto CBY snekTpoMarHuTHOE MOJE yAETBHOM MOIIHOCTHIO 10
30 Bt/cm3 yacrotoii 2450 MI'11 BbI3bIBaeT yBenuuenue B 1,77 pa3 u3ruOHoM npoyHocTH
miacTiH u3 nopomika Zp130, nponuranHeix 1uaHokpunarom Z-BondTM90. ITpu sTom
Ha0JII0/1aeTCsl YMEHBIIEHHE pa3MepoB Nop Ha 24% u cHWKeHue ux aucrnepcuu mnodtu Ha 30%.

KiroueBrle cioBa: AOAJJUTUBHBIC TCXHOJIOTUH, TOPOIIKOBBIC KOMITO3UIITUOHHBIC MaTCPpUAJIbI,
npeaes npouyHocTH, u3rud, CBY snekTpoMarHuTHOE 10JIe, yAeIbHAsE MOUTHOCTh, CTPYKTYpa

IMPACT OF HIGH FREQUENCY ELECTROMAGNETIC FIELD ON 3D
PRINTING MATERIALS FROM COMPOSITE POWDER

I.V. Zlobina, N.V. Bekrenev

The research considers the influence the electromagnetic field at microwave frequencies on
the strength characteristics of objects made of powder materials by means of 3D printing. It was
found that the microwave frequency electromagnetic field with specific power rating at 30
W/cm3 and frequency at 2450 MHz results in the increase of the bending strength of the plates
fabricated from the Zp130 powder and impregnated with the Z-BondTM90 cyanoacrylate up to
1,77 times. In these conditions the pore volume reduces by 24%, and pore dispersion decreases
by almost 30%.

Keywords: additive technologies, composite powder materials, strength, bend, microwave
frequency electromagnetic field, specific power rating, structure

TEXHOJIOT'US M3rOTOBJIEHUS UMITPETHUPOBAHHBIX KATOJIOB JIJISI
YCUJIUTEJIEN TPSIMOM BOJIHBI M-TUTIA C MOHWXKEHHOM BXOJTHOM
MOIIIHOCTBIO

O.[. Tumenko, A.4. 3opkun, 1.B. Ponnonos, A.A. Tuienko



HpI/IBGI[CHBI OKCIICPUMCHTAJIbHBIC JaHHBIC 110 U3SMCHCHUIO PCIKUMOB U3IOTOBJICHUA
MMIPETHUPOBAHHBIX KATOJOB ISl YCHIIMTENEH IPSMOM BOJIHBI M-THIIA C TOHUKEHHOW BXOTHOM
MOIIIHOCTD.

[TokazaHo, 4TO yBeIMYEHUE TEMIIEpATypbl OTKUTa THAPOoKcuaa amtomunus 10 1200 °C u
BPCMCHH OTXKUT'a A IIOMUHATHBIX H_ITa6I/IKOB TO3BOJIACT MOBBICUTDH IMPOUCHT 'OAHBIX HpI/IGOpOB C
50% mo 70%.

KiroueBrle ciioBa: KaTold, aJllOMUHAT, THAPOKCHUJ aJITFOMUHUSA, TIPECCOBAHUC, CIICKAHUC

A FABRICATION TECHNOLOGY FOR IMPREGNATED CATHODES OF THE
M-TYPE DIRECT WAVE AMPLIFIER WITH LOW INPUT CAPACITY

O.D. Tischenko, A.J. Zorkin, V.I. Rodionov, A.A. Tishchenko

The experiments provide the data demonstrating changes in the fabrication modes of
impregnated cathodes for the M-type direct wave amplifiers with low input capacity.

It is shown that the increase in annealing temperature for aluminum hydroxide up to
1200°C, and the increase in annealing period for aluminate rods, results in upgrading the yield
products ratio from 50% to 70%.

Keywords: cathode, aluminate, aluminum hydroxide, pressing, sintering

I'PABUTALIMOHHBIE BOJIHBI — TEOPUS UWJIN PEAJIBHOCTB?
A.H. CanpHHUKOB



