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KOHBEHMEPHASI CBUY JJIEKTPOTEPMHUUYECKASI YCTAHOBKA HA BA3E
KAMEPBI IYUEBOI'O TUITA

B.O. FOnuna, FO.C. ApxaHrenbckui

[IpemsioxkeH anroput™ MpoekTUpoBaHUsi KoHBeiepHoit CBY  snekTporepMuyeckon
YCTaHOBKH Ha Oase KaMCPBbI JIYUEBOI'O THUIIA.

KiroueBnle cnoBa: koHBeiiepHas CBY asnexkTporepmuueckas yCTaHOBKA, KaMepa JIydeBOI'O
THna, TpaHcnoptHas cucrema, CBY reneparop, pacuer

CONVEYOR MICROWAVE ELECTROTHERMAL PLANTS BASED ON RAY
TYPE CAMERAS

V.0. Yudina, Yu.S. Arkhangelsky

The proposed algorithm is used in designing conveyor microwave electrothermal plants
based on ray type cameras.

Keywords: microwave electrothermal conveyor plant, camera with a traveling wave,
transport system, microwave generator, calculation

CBY DJIEKTPOTEPMUYECKHUE YCTAHOBKH JJIsi TEPMOOBPABOTKHU
AKUNIKOCTHU B ITIOTOKE

1O. C. Apxanrensckuii, B.O. KOnuna

PaCCMOTpeHbI BaApUAHTbI KOMIIOHOBKH CBY QJICKTPOTCPMHUYCCKUX  YCTAHOBOK  JJIsA
TEpMOOOPaOOTKH JKHIKOCTH B TIOTOKe. [IpWBeIEeHBI COOTHOWIECHUS JUIsl pacuera pa-Oodeit
KaMCpbl, THAPOCHUCTCMBI H HACOCA.

KnroueBpie cnoBa: CBY snexkTporepMuueckue YCTaHOBKH, TEPMOOOpPaOOTKA, MKUAKOCTD,
IIOTOK, pa60qa${ KaMepa, THaApoCucTeMa, HacocC, pacucT

MICROWAVE ELECTROTERMAL COMPLEXES FOR FLUID FLOW HEATING

Yu.S. Arkhangelskiy, V.O. Yudina

The paper considers the versions for the layout of microwave electrothermal complexes used
in thermal treatment of fluid flows. The provided ratio formula can be used in calculations
relating the working chamber, fluid power system and hydraulic pump.

Keywords: microwave electrothermal installations, heat treatment, fluid flow, working
chamber, hydraulic pump, calculation

MHOI'OYACTOTHASA TEPMOOBPABOTKA JIUDJEKTPUKOB B KAMEPAX
JYUEBOI'O THUIIA

A.B. ®énopos

HpeI[J'IO)KCH MIPUHIAIL MHOI'O4aCcTOTHOTI'O peiKuMa pa6OTBI YCTaHOBKHU CBY
JTUDJICKTPUYECKOTO HarpeBa ¢ paboyell KamepoW JIydeBOro THMNA ISl TEPMOOOpPaOOTKU
JAUDJICKTPUYICCKUX MATCPUAJIOB. Omnucan IMPpUHIHUIT YIIPABJICHUA JacTOTOH HU3JTyUCHUA JId
KOMIICHCAIMKM HU3MCHCHUA  JUIJICKTPUUYCCKHUX IMapaMCTPOB IIPU HArpeBC JUIJICKTpPHUKA.
Paccuntano pacnpeaAcICHUC TCMIICPATYPhI B AUDJICKTPUKE npu OAJHOYAaCTOTHOM u
MHOI'o49aCTOTHOM PEKHUMaxX pa6OTBI YCTaHOBKH.

KiroueBrle cioBa: KaM€pa JIy4eBOro TuIla, YCTaHOBKa CBY AUDJICKTPUYCCKOI'0 Harpesa,
pacqéT, pynopHasd aHTCHHA, JJIMHA BOJIHBI, OTHOCHUTCIIbHAA IUIBJICKTPHUYCCKad IMPOHUIACMOCTD,
TAHT'CHC YTJIa OUIJICKTPUYICCKUX IMOTEPD, O,Z[HO‘-IaCTOTHHﬁ PCKUM, MHOTI'049aCTOTHBIN PCKUM

MULTIFREQUENCY DIELECTRIC HEAT TREATMENT IN RAY HEATING
TYPE MICROWAVE CHAMBERS

A.V. Fedorov

The multi-frequency mode principle is pro-posed for microwave radiation type installations
to heat dielectric materials. The described emission frequency control principle can be applied in
order to compensate for the changes in dielectric parameters in the course of dielectric heating.



The calculations are made for the temperature distribution in the dielectric layers under both
operation modes of the chamber.

Keywords: ray type microwave chamber, microwave installation, calculation, horn antenna,
wavelength, relative permittivity, loss angle, single frequency mode, multiple-frequency mode

O BO3MOXHOCTH VYBEIMYEHUA DHEPITUMU PABOYEI'O XOJA
NMITYJIbCHOI'O JIUHEMHOTI' O QJIEKTPOMATHUTHOI'O JABUT'ATEJIA

B.A. Momkun, I'.I'. Yrapos, K.M. Ycanos

Hpez[ﬂoxceHa KOHCTPYKIHUA HMITYJIbCHOI'O JIMHENHOT O OJICKTPOMArHuTHOIr0 ABUTATCIA C
BCTPOCHHBIM DJICKTPOMArHUTHBIM YCTPOWCTBOM yaep)kaHus sikopsi. OOMOTKH BO30YXICHHS U
yIAEp)KaHUId ABUTATENIsI COEAUHEHBI nocieaoBarenbHo. Takoe BKIOYEHHE OOMOTOK
nepepacnpenesieT OCTaTOYHYI0 MAarHUTHYIO JHEPruI0 YCTPOWCTBAa yiAep)KaHUs B padbouune
3a30pbl JABUTATENS, UTO I103BOJISET JOMOIHUTEIBHO YBEIUYUTh S3HEPTHUIO pab0oYero xoa.

KiroueBrle ciioBa: JIMHEWHBII SHGKTpOMaFHI/ITHHﬁ JABUI'aTClIb, YCTpOﬁCTBO YACPIKAHUA,
SHEpTHUs pabovero xoaa

A POSSIBILITY FOR INCREASING THE POWER STROKE OF
ELECTROMAGNETIC PULSED LINEAR ENGINE

V.1. Moshkin, G.G. Ugarov, K.M. Usanov

The proposed design relates the electromagnetic pulsed linear engine with an in-built
electromagnetic unit for retention of the armature. The excitation and retention windings of the
given engine are connected consistently. It is established that this type of connection of windings
redistributes the residual magnetic energy of the retention unit into the working gaps of the
engine, and additionally allows increasing the energy of the power stroke.

Keywords: electromagnetic linear engine, retention unit, power stroke

PEXUMBbI AKKYMYJINPOBAHUA MATI'HUTHOH HEPI'MHU B
NMIIYJBbCHBIX JIDOM/J]

B.1. Momukun, I'.I'. Yrapos

PaCCMOTpGHO BIIMSAHHUEC HAYAJIBHOI'O HpOTHBOHeﬁCTByIOHIeFO YCUIIA Ha SHEPTCTUYCCKUEC U
AUHAMHUYCCKUC TIOKa3aTC/In HMITYJIbCHBIX JINHENHBIX QJICKTPOMArHu THBIX ,Z[BHFaTeJIeﬁ 11
PA3INYHBIX MAarHUTHBIX ITUKJIOB.

KiroueBrle ciioBa: JTMHEWHBIE QJICKTPOMAIrHUTHBIC JABUTATCIIN, MAHUTHAA SHCPIrUd, SHCPIrus
yAapa

MODES OF MAGNETIC ENERGY ACCUMULATION IN PULSE ENGINES

V.1. Moshkin, G.G. Ugarov

The paper considers the effects of the initial effort on counteracting the energy and dynamic
performance of pulsed electromagnetic linear motors for a variety of magnetic cycles.

Keywords: linear electromagnetic motor, magnetic energy, energy of an impact

YAYUHIEHUE 3SKCINIYATAIMOHHBIX XAPAKTEPUCTHUK MATEPHAJIOB
TPYBOIIPOBOJJTHOM APMATYPHI B CBYU DJIEKTPOMATHUTHOM I10JIE

N.B. 3no6una, H.B. bekpenes

HccnenoBaHo M3MEHEHHE OSKCIUTyaTallMOHHBIX  XapaKTEPUCTUK  YIJIOTHUTENBHBIX U
AHTU()PUKIMOHHBIX MaTepUaNoB TpPyOONPOBOAHON apMaTypbl, MOABEPTHYTHIX BO3ACHCTBUIO
CBUY 571eKTpOMarHuTHOTO MOJIA MaJloi yaenabHoi mMoutHocTy 4-5 Br/cM3. OneHeHsl pa3MepHbIi
U MacCOBBbIM M3HOC (TOPOIUIACTOB M H3MEHEHHE NOJATIUBOCTH YIUIOTHUTEIHHON PpE3UHBI.
YcranoBneno, uto 00padotka B CBY snexkrpomarauTHOM mosie yactoror 2450 MI'y yaenpHOIM
MOITHOCTBIO 4-5 B1/cM3 B TeueHune 4 MUHYT 00eCIieYMBaeT CHIDKEHUE Pa3MEPHOTO U MacCOBOTO
M3HOCA IIPU KOHTAKTE CO CTaJIbHBIM KOHTPTEJIOM COOTBETCTBEHHO Ha 55 m 25%. Ilocne CBY
00pabOTKM Ha AaHAJOTMYHOM pEXHME IOJaTIMBOCTh pe3uHbl Bo3pactaeT Ha 20-64 % B
3aBUCUMOCTH OT CTENEHHU Ae(hOpMaIHH.



Kmrouebie cnoBa: CBY anekTpoMarHuTHoe mojie, MoAU(UIIMPOBaHHE, YSIbHAS MOITHOCTD,
BpeMs1, pa3MEPHBIN U MacCOBBIN M3HOC, Aehopmalius, Harpy>XKeHHe, MOJaATIMBOCTh

IMPROVING OPERATION CHARACTERISTICS OF MATERIALS FOR
PIPELINE FITTINGS IN HIGH FREQUENCY ELECTROMAGNETIC FIELDS

I.V. Zlobina, N. V. Bekrenev

The investigation concerns the changes in operation properties of the sealing and anti-friction
materials for pipeline accessories subjected to the impact of the microwave electro-magnetic
field with low power rating at 4-5 W/cm3. The conducted estimations concern the size and mass
wear of the polytetrafluorethylene, and changes in the pliability of the sealing rubber. It has been
found that processing in the high frequency electro-magnetic field at the frequency of 2450 MHz
ensures the decrease in size and mass wear under the contact with the steel counterbody
respectively by 55 and 25%. After the high frequency treatment at the similar mode, the
pliability of rubber increases by 20-64% de-pending on the deformation rate.

Keywords: microwave field, modifying, power density, time, size and mass wear, de-
formation, loading, pliability

SHEPTETHUYECKHUE IIOKA3ATEJ/IN C®OKYCHPOBAHHBIX AHTEHH B
3AJIAYAX CBY TEXHOJIOIHUiA

K.H. Xamukosa, O.B. IloTamosa

PaCCManI/IBaIOTC}I OQHCPICTUUYCCKUC I10KA3aTCIIN C(I)OKyCI/IpOBaHHbIX AdHTCHH B 3aJa4ax CBY
TEXHOJIOTUH, BIMSIHHE Ha KOX(PQPHUIMEHT HANPABICHHOTO JIEHCTBHS MapaMETPOB HCCIEAYEeMON
CpCabl. Hpe,I[CTaBJ'IeHH OCHOBHBIC MMOJIYYCHHBIC 3aKOHOMCPHOCTH.

KmroueBbie cnoBa: KOd((UIMEHT HANpPaBICHHOTO JCHUCTBHS, paJAnOTEPMOMETPHS,
MMOAINOBCPXHOCTHOC pAAXOJIOKAIMOHHOC 30HINPOBAHUC

POWER INDICATORS OF THE FOCUSED ANTENNAS IN PROBLEMS OF
MICROWAVE TECHNOLOGIES

K.N. Khalikova, O.V. Potapova

In this paper the power indicators of the focused antennas in problems of microwave
technologies are analyzed. The influence of parameters of the studied medium on coefficient of
the directed action is considered.

Keywords: coefficient of the directed action, radiothermometry, subsurface radar probing

COBCTBEHHBIE QJIEKTPOAUHAMMUNYECKHUE IMAPAMETPBI
MMPAMOYT'OJIBHOTI'O BOJIHOBOJIA C ABYXCJOHHBIM JUADJIEKTPHYECKUM
3AIIOJIHEHUEM

J.A. bapunos, A.A. Xene3nsik, B.A. Konowmeiiues, M.A. JIykbsiHOB

Ha ocHOBe aHamTMTHYECKOTO pelIeHUsT BHYTPEHHEW KpaeBOW 3aJaddl AJICKTPOJMHAMHUKH
MPOBEJICH aHAJIN3 JMANa30HHBIX CBOMCTB COOCTBEHHBIX JJIEKTPOJUHAMHYECKHX MapaMeTpoOB U
CTPYKTYPHI JJIEKTPOMarHuTHOTO (DOM) mojs mpsSMOYroJIbBHOTO BOJIHOBOJA C JIBYXCIIOWHBIM
JTUDIIEKTPUYECKUM  3allOJTHEHHEM. Y CTAaHOBIIEHBI HEOOXOIMMOE M JOCTaTOYHOE YCIIOBUS
MOJTYYCHUS] aHAJTMTUYECKOTO PEIICHUsI B BUJIE CYNEPIO3UIMHA OPTOTOHAIIBHBIX THUIIOB BOJH 0€3
BO3HUKHOBEHHUs THOpPHIHBIX THMNOB. [lollyueHHOE aHaIUTHYECKOE pEIICHHE MO3BOJISIET
OTIPENIETTUTh HE TOJIBKO paclpe/iesieHue dSJIEKTPUUYECKOro TOoJII B O0BeMe IMAIEKTPUUYECKON
MJIACTUHBI, HO WU MYTH JOCTHXKEHUS OJHOPOJHOM IUIOTHOCTH TEIUIOBBIX HCTOYHUKOB B
3aroOJTHSIOIIEM BOJIHOBOJ MaTepurale.

KitoueBbie ciioBa: BHYTpPEHHSIsI KpaeBas 3ajada 3J€KTPOJMHAMHMKH, BOJHOBBIE YpaBHEHUS
['enbMrosnpIia, KpUTHIECKUE JITTMHBI BOJIH, TUCTIEPCHOHHOE YpaBHEHUE, TPAaHUYHBIE U HAaYaJIbHBIC
YCIIOBUS, YpaBHEHHE HEMPEPHIBHOCTH, aOCONIOTHAsT W OTHOCUTENbHAS JIUAJICKTPHUECKUE
MIPOHMIIAEMOCTH CPE/bl, BEKTOPHI HAINPSHKEHHOCTH JIEKTPUUYECKOTO U MAarHUTHOTO TTOJISl, METO/T
YaCTUYHBIX 00J1acTei

INHERENT ELECTRODYNAMIC PARAMETERS OF THE RECTANGULAR
WAVEGUIDE WITH A TWO-LAYER DIELECTRIC FILLING



D.A. Barinov, A.A. Zheleznyak, V.A. Kolomeytsev, M.A. Lukyanov

The analysis of the band properties of the inherent electrodynamic parameters and structure
of electromagnetic field of the rectangular waveguide with a two-layer dielectric filling is based
on the analytical solution to the internal regional problem of electrodynamics. The required and
sufficient conditions are established for receiving the analytical solution in the form of the
superposition of orthogonal wave types without emergence of the hybrid wave types, which are
based on principles of electrodynamics that implies the principle of polarizing duality, and the
principle of super-position and orthogonality. The received analytical solution will allow not
only to define distribution of the electric field in volume of the dielectric plate, but also to define
ways of achieving a uniform density of thermal sources in the material that fills the waveguide.

Keywords: internal regional problem of electrodynamics, wave equations of Helmholtz,
critical lengths of waves, dispersive equation; boundary and entry conditions; third-party cur-
rents and charges; continuity equation; absolute and relative dielectric permeability of the
environment; vector of intensity of the electric and magnetic field; method of partial areas

OIIPEJAEJIEHUE ITAPAMETPOB 3KBUBAJIEHTHOM CXEMBbI JJIsA PACYETA
KPUTHNYECKHUX JJIMH OCHOBHbBIX BOJIH MPAMOYTI'OJIbBHBIX BOJTHOBOJIOB
C OAHUM U ABYMSA T-PEBPAMU C JUDJIEKTPUYECKUMHU HUJINHAPAMUA B
EMKOCTHBIX 3A30PAX

A.A. CkBOp1IOB

MGTOI[OM OKBUBAJICHTHBIX CXEM IMOJIYYCHBI KBa3UCTAllMOHAPHBIC COOTHOILIICHUA,
IIO3BOJIAOIINEC IMPOBOAUTH HpI/I6J'H/I)KeHHO-aHaJ’II/ITI/I‘IeCKI/Iﬁ pacdeT KPUTHYCCKUX IJIUH
OCHOBHBIX BOJIH IMPAMOYTOJIbHBIX BOJIHOBOJ0OB C OHUM n ABYMsI T-pe6paM1/1 C
JUDBJICKTPUYICCKUMU HUJIMHAPAMH, PACIIOJIOKCHHBIMU B HX C€MKOCTHBIX 3a30pax. HpI/IBO,Z[I/ITC}I
CpaBHEHUE PE3YJbTATOB PACUETOB HOPMHUPOBAHHOW KPUTHYECKOW JIMHBI OCHOBHOW BOJIHBI
MMpAMOYTOJIBHOT'O BOJIHOBOJA C T-pe6p0M C JUDJICKTPUYCCKUM NUIIMHAPOM B EMKOCTHOM 3430p¢€,
BBITIOJTHEHHBIX METOJaMM 3KBUBAJICHTHBIX CXEM U KOHCYHBIX 3JICMCHTOB.

KiroueBrle cioBa: pr[MOYFOHLHLIﬁ BOJIHOBOA, T-pe6p0, I[I/ISJ'ICKTpI/I‘{eCKI/Iﬁ HUJIIMHAP,
€MKOCTHOH 3a30p, KBaSI/ICTaHI/IOHapHHﬁ pacyeT, METOA OSKBUBAJICHTHBIX CXCM, KPUTHUYCCKasA
JJINHa, OCHOBHAs BOJIHA

DETERMINATION OF EQUIVALENT CIRCUIT PARAMETERS FOR
CALCULATION THE CRITICAL LENGTHS OF THE FUNDAMENTAL WAVES IN
THE ONE OR TWO T-RIB RECTANGULAR WAVEGUIDES WITH DIELECTRIC
CYLINDERS IN THE CAPACITIVE GAPS

A.A. Skvortsov

Based on the method of equivalent circuits, we obtained quasi-stationary relations, that
allows for conducting an approximate analytical calculation of the critical lengths of
fundamental waves in the rectangular waveguides with one or two T-edges with dielectric
cylinders in their capacitive gaps. A comparison of the calculation results for the normalized
critical length of the main wave rectangular wave-guide with a T-edge dielectric cylinder in the
capacitive gap was performed using the equivalent circuit and finite element methods.

Keywords: rectangular waveguide with one and two T-edges to dielectric cylinders in the
capacitive gaps, a quasi-steady state calculation method of the equivalent circuits, critical length,
the main wave

AJIBTEPHATUBHBIE DJIEKTPO- U TEIIVIOTEXHOJIOTUHN

10.C. Apxanrenbckuii

PaccMmoTpensl BOIIPOCH NPEnoAaBaHus B TEXHUYECKUX BY3aX JIEKTPO- U TEIUIOTEXHOJIOTUM.

KiroueBbsie cioBa: TOATOTOBKAa OakajaBpOB, Y4YeOHBIC IIIAHBI, SJICKTPOTEXHOJOTHS,
TCINIOTCXHOJIOTUA, AJIbTCPHATUBHLIC TCXHOJIOTUU

ALTERNATIVE ELECTRICITY AND HEAT TECHNOLOGIES

Yu. S. Arkhangelsky



The paper examines the issues of teaching at the technical institutes of electrical and heat
technologies.
Keywords: bachelor, curriculum, electrotechnology, heat technology, alternative technologies
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