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VIK 683.878.2
INPUMEHEHMUE IIVIAHA
HHOJTHOI'O PAKTOPHOI'O SKCIIEPUMEHTA
IHPU ITPOBEJAEHNU UCCJIEJOBAHUSA

C MOJEPHU3UPOBAHHOM I'A30BOM I'OPEJIKOM
K.B. Aarynun, H.C. baxanos

HCCJ’IC}IyeTCH TEIUIOBOM IpoHecC B KaHaJI€ MoABOAa ra3006pa3Horo roprouero ra3oBOH TOpCJIKN
OBITOBOIO MIPUMCHCHMUS. PaCCMOTpeHO MNPUMCHCHHUEC I1OJHOI'O (l)aKTOpHOl"O aHajm3a Ipu
MMPOBEACHUHN SKCIIEPHUMCEHTA C MOI[epHPISPIpOBaHHOﬁ FOpeHKOﬁ, coz[epncameﬁ I/IHTeHCI/I(l)I/IKaTOp
TCIIOOTAAYH. HOJ'Iy‘IeHI)I JaHHBIC II0 o0beMaMm CTrOpeBIICIo IMPUPOAHOIO ra3a, Ha OCHOBE
KOTOPBIX BBIBCIACH HUTOT'OBBIA IMOJTMHOM. HOCTpOEHI)I COOTBETCTBYIOIIUEC 3D-rpa(bm<1/1.

KilodeBble c10Ba: 3KCHepPUMEHT, ra3oBasi ropejka, HHTEHCH(HKATOP TemI00TAA4H,
NPUPOIHBINH ras.

APPLICATION OF A FULL FACTORIAL
ESXPERIMENTAL STUDY DESIGN FOR CARRYING OUT
RESEARCH WITH A MODIFIED GAS BURNER

K.V. Altunin and N.S. Badanov

The article is devoted to research of heat process inside a gas fuel-supply channel of a gas
burner for home usage. An application of a full factorial analysis when carrying out
experimental research with a modified gas burner that has a special heat transfer intensifier as a
thread of the surface of a metal rod. New data based on volumes of burnt natural gas were
obtained that let to create a final polynomial equation. Some 3D graphs were built.

Keywords: experiment, gas burner, heat transfer intensifier, natural gas.



VIK 536.2

YUCJEHHBIN AHAJIN3 BJIUSIHUS PEBPUCTOHN
MMOBEPXHOCTH TEILIOBOU TPYBbBI HA
YODOEKTUBHOCTH PABOTHI CUCTEMBbI

HAKOILUIEHUS CKPBITOM TEIIOBOW DHEPTUH

Ampad AuBap AuabHaccap, A.H. Makees

[IpoBeneH TeopeTHYeCKUi aHaTU3 CYHIECTBYIOMINX TEXHHUYECKUX PELICHUH ISl TOBBIIICHHS
3¢ ¢GeKTUBHOCTH pabOTHl CHCTEM HAKOIUICHHS TEIUIOBOM JHEPTMHM Ha OCHOBE (Ha30BOrO
repexojia W BBHINOJHEH YHCIICHHBIH aHalu3 pa0oThl OpeOpeHHOW TEIIOBOW TPYOBI B Takou
cUcTeMe aKKyMynupoBaHus. [l pelleHus] MOCTaBIICHHBIX 3a/1ad ObUIM CHCTEMAaTH3HPOBAHBI
pa3nuYHbIe Hay4YHBIE MyOJIUKAIWK, UCCIEAYIONINE HAKOMTEIN TEIIOBOM SHEPTUH HA OCHOBE
(azoBoro rmepexoga NpPU HCIOJIb30BAHMU TEIUIOBBIX TPYyO. /[l OIEHKH BO3MOXKHOCTH
MOBBINIEHUST 3((EKTUBHOCTH PAa0OTHI TEIUIOBBIX TPYO0 B CHUCTEME HAKOIUIEHHS TEIIOBOU
SHEPrHy Ha OCHOBE (Pa30BOr0 Mepexoia ObUIO BHIMOIHEHO KOMIBIOTEPHOE MOJEIUPOBAHUE C
opeOpeHueM u 0e3 Hero.

KnroueBble ci0oBa: CKpbITasi TEIUIOTA, HAKONMNUTEIb TENJIOBOIl IHEPruH, TeIioBasi TPyoa,
MaTepHaJIbl ¢ pa3oBBIM MepexoaoM.

NUMERICAL ANALYSIS OF THE INFLUENCE
OF THE RIBBED SURFACE OF A HEAT PIPE
ON THE EFFICIENCYOF THE LATENT THERMAL
ENERGY STORAGE SYSTEM

Ashraf Anwar Alnassar, and A.N. Makeev

A theoretical analysis was carried out to examine existing technical solutions aimed at
improving the efficiency of phase change thermal energy storage systems. A numerical analysis
was also carried out to evaluate the performance of a finned heat pipe in such a storage system.
Various scientific publications investigating phase change based thermal energy storage using
heat pipes were systematically categorized to address the research objectives. Computer
simulations, with and without finning, were carried out to assess the potential improvement in
the efficiency of heat pipes within phase change based thermal energy storage systems.

Keywords: latent heat, thermal energy storage, heat pipe, phase change materials.



VIK 669.71

TEMIIEPATYPHASA 3ABUCUMOCTD TEIINIOEMKOCTHA
U TEPMOJIUHAMUWYECKHUX ®YHKIINMI
AJTIOMHUHHUEBOTI'O CIIJIABA AlCu4.5Mgl THUIIA
JAIOPAJIIOMUH, JIETUPOBAHHOI'O IAHTAHOM

N.H. I'anue, M.M. Caugos, Y.H. ®aiizy.1o0es,
M.M. Maxmaau3zona, H.A. I'anueBa

HccnenoBana ynenbHast TEIIOEMKOCTh alltoMUHUEBOrO ciiaBa AlCu4.5Mg1 tuna mropantoMuH
C JJAHTAaHOM B PEXKHME OXJAXKAEHHS 10 M3BECTHOW TEIUIOEMKOCTH STaJIOHHOTO 00pasla u3
amromuauss Mapku ASN (99,999 % Al). Ilo skchiepuMeHTaIbHO HAHICHHBIM BEIUYMHAM
CKOpOCTEH OXJIaXKJEeHUs] 00pas3lioB W3 CIUIABOB M OTaJOHA C YYETOM MX MAacChl OBLIH
YCTAQHOBJICHBI IIOJIMHOMBI TEMIEpPaTypHOH 3aBHCHMOCTH TEIUIOEMKOCTH CILIaBOB, KOTOpBIE
OIUCBIBAIOTCS YETHIPEXUWICHHBIM ypaBHeHHEeM. C HCIONB30BaHHMEM HHTETPalIoB OT YIEIbHOU
TEIUIOEMKOCTH YCTaHOBJIEHBI TOJTMHOMBI TEMIEPATYPHON 3aBUCUMOCTH U3MEHEHUM SHTAIbIINH,
SHTpONUHU W 3Heprum ['mb6ca s amromuHueBoro criaBa AlCu4,5Mgl Tuma JropalltoMuH ¢
JIAHTAHOM.

KiaroueBbie cioBa: amwoMuHueBblii cmiiaB AlCu4.5Mgl Tuna AOpajJlOMHMH, JAHTAaH,
PeKHM  OXJa)KIEHHSI, YAeJbHAA  TeII0eMKOCTb, KO3I(Q(UIMEHT  TemjIo0TAa4H,
TepMoANHAMMYecKHe GyHKIMN.

TEMPERATURE DEPENDENCE OF THE HEAT CAPACITY
AND THERMODYNAMIC FUNCTIONS
OF ALLUMINA ALLOY AlCu4.5Mgl1 TYPE DURALUMINE
DOPED WITH LANTHANUM

I.N. Ganiev, M.M. Saidov, U.N. Faizulloev, M.M. Mahmadizoda,
and N.I. Ganieva

The specific heat capacity of the aluminum alloy AlCu4.5Mgl type duralumin with lanthanum
in the cooling mode was studied using the known heat capacity of a reference sample of ASN
aluminum (99.999% Al). Based on the experimentally found values of the cooling rates of alloy
samples and the standard, taking into account their mass, polynomials for the temperature
dependence of the heat capacity of the alloys, which are described by a four-term equation,
were established. Using integrals of specific heat capacity, polynomials for the temperature
dependence of changes in enthalpy, entropy and Gibbs energy were established for the
aluminum alloy AlCu4.5Mg]1 of the duralumin-lanthanum type.

Keywords: aluminum alloy AlCu4.5Mg1 type duralumin, lanthanum, cooling mode,
specific heat, heat transfer coefficient, thermodynamic functions.



VIK 620.179.112

YOOEKTUBHOCTH PA3PABOTKM M TIPUMEHEHHUS
MMPUPOJOOXPAHHBIX PELENTYP
CMA30YHO-OXJIAKIAIOIINX )KUJIKOCTE HOBOT'O
TUIA B ABTOMOBWIECTPOEHUH

A.A. Unomesa, H.H. Cmupnosa, I'.B. MaBpun

PaspaboTana perenTypa HOBOTO BHAA CMa30YHO-OXJIAKIAIOIINX OKHUIKOCTEH ¢
HCIIOJIb30BAHMEM JIEIIEBBIX M JOCTYIHBIX KOMIIOHEHTOB POCCHHMCKOIO ITPOHM3BOICTBA.
O6ocHOBaH BBIOOp 0a30BBIX KOMIIOHGHTOB CMa304HO-OXJTKIAMOIIUX JKUAKOCTEH 110
YCTOMYMBOCTH K Tpubomnopaxkenuro. I1o pe3ynbraTaM HMPOBEIECHHBIX MCCIEIOBAHHNM OCHOBHBIX
mokasatejaeldl (AaHTUKOPPO3MOHHBIX CBOMCTB, KHCJIOTHOTO YHC/Ia, OHOMOpaKEHHs) Ipod
TEXHOJIOTHYECKON KHMIAKOCTH ¢ pa3pabOTaHHON pEIENnTypoil BBIABIEHO COOTBETCTBHUE
TEXHOJIOTUYECKMM  TPEOOBAHUSIM, MPEIBSIBIAEMBIM K  BOJOPACTBOPUMBIM  CMa304YHO-
OXJIQKIAIOMIMM JKUIKOCTSIM, HCITONIB3YIOIIMMCS Ha MPOM3BOACTBAX B HACTOSIIEE BPEMSI.
IIpoBeneHBl HCCAEIOBAHMS [0 BBIABJICHHUIO HETATUBHOTO BO3JACUCTBHSA BOJOPACTBOPUMBIX
CMAa30YHO-OXJIAXK/IAIOIINX HKUAKOCTEH POCCHICKOTO MPOU3BOJACTBA HA OKPYXKAIOIIYIO Cpeny,
MOATBep XK AaroIIre 3(PEeKTUBHOCTb Pa3pabOTKU M MPUMEHEHHS TEXHOIOTHYECKUX KUIKOCTEH
HOBOT'O THIIA B @BTOMOOHIECTPOCHHUH.

KuarueBble cjioBa: TEXHOJIOrnuecKast AKHUAKOCTb, CMA30YHO-0XJAKAAIIHE ) KUIKOCTH,

AHAJIU3aTOpP, OKCUI AJIOMHUHHA, OKCHU/I TUTAHA, PAIICOBOC€ MAC/10, HHIYCTPUAJIBHOEC MACJI0
H-12A.

SOCIO-HYGIENIC AND ECONOMIC CONSEQUENCES
OF THE DEVELOPMENT AND APPLICATION
OF ENVIRONMENTAL FORMULATIONS
OF NEW COOLANT

A.A. Inyusheva, N.N. Smirnova, and G.V. Mavrin

A new type of cutting fluid formulation has been developed using cheap and affordable
Russian-made components. Selection of base components of lubricating and cooling fluids for
resistance to fungus formation is justified. According to the results of studies of the main
indicators (anti-corrosion properties, acid number, biopositive) of samples of the process fluid
with the developed formulation, it was revealed that it meets the technological requirements for
water-soluble lubricant-cooling fluids currently used in production. Studies were carried out to
identify the negative impact of water-soluble cutting fluids of Russian production on the
environment, confirming the effectiveness of the development and use of technological liquids
of a new type in the automotive industry.

Keywords: process fluid, coolant, analyzer, aluminum oxide, titanium oxide, rapeseed oil,
industrial oil I-12A.



VIK 536.423.1
PEKOMEHJAIINHA 110 OHEHKE
TEIIVIOOTAAYHN U KPUTUYECKHUX TEIIJIOBBIX
IHOTOKOB HA NIOBEPXHOCTAX KUIIEHUA
C LIETOYHO-BOJIOKHUCTBIMU ITIOKPBITUAMUAU

H.A. Ilonog, I0.C. CtenanoBa, C.A. ®enopona, C.YU. Apciandaen

HpeZ[CTaBJ'IeHH PEIYIBbTATBI HCCICIOBAHUA TEII000MeHa Ha MOBEPXHOCTAX € BOJIOKHHUCTO-
INETOYHBIMU MOKPBITUAMU NPHU KUIICHUU Pa3JIMIHbIX )KPIZ[KOCTCﬁ B YCJIOBUAX CBO6OZ[HOI>1
KOHBCKIIWH. Ha ocHoBe l"pa(l)H'—IeCKOl'D aHajm3a pe3yjbTaTOB  OSKCHCPHUMCHTAJIbHBIX
I/ICCJ'IeZ[OBaHI/Iﬁ BBIABJICHO BJIMAHHUE PCKUMHBIX W KOHCTPYKTHBHBLIX IIapaMETpOB Ha
KO3(1)(1)I/IHI/ICHTH TCIUIOOTAAYN U KPUTUYCCKUC TCIIJIOBBLIC ITOTOKH. HOJ'Iy‘IEHI)I KPUTCPUAIIBHBIC
YPaBHCHUA I OLICHKU KO3(1)(1)I/IHI/ICHTOB TCIUIOOTAAYN U KPUTUYCCKUX TCIJIOBBIX ITOTOKOB B
PaCCMOTPEHHBIX YCJIOBUAX KUIICHUS.

KialoueBble coBa: KHIEeHHe, TeIJIOOTAA4Ya, KPUTHYECKHM TeIUIOBOW  MOTOK,
HHTeHCH(UKANMSA, MUKPOCTPYKTYPHPOBAHHAS MIOBEPXHOCTh.

RECOMMENDATIONS FOR THE ASSESSMENT
OF HEAT TRANSFER AND CRITICAL HEAT FLUXES

ON BOILING SURFACES WITH BRUSH-FIBER COATINGS
I.A. Popov, Yu.S. Stepanova, S.A. Fedorova, and S.C. Arslanbaev

The results of a study of heat transfer on surfaces with fiber-brush coatings are presented for
boiling of various liquids under free convection. Based on a graphical analysis of the results of
experimental studies, the influence of operating and design parameters on heat transfer
coefficients and critical heat fluxes has been revealed. Criteria equations for estimating heat
transfer coefficients and critical heat fluxes under the considered boiling conditions are
obtained.

Keywords: boiling, heat transfer, critical heat flow, enhancement, microstructured
surface.
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MALWWWHOCTPOEHUE U MALLMHOBEOEHUE

IMPOBJIEMbBI 1 KOHIEIIIINU PASBUTHUSI
CTAHKOCTPOUTEJBHOM OTPACJIA B POCCUMCKOH
®EJIEPALIINN
B.B. Enudanos

PaccMOTpeHBI OCHOBHBIE MPOOJIEMBbI CTAHKOCTPOWTEIBHOM OTpaciu: CHIKEHHE BBIMYCKa
OTEYECTBEHHBIX CTAHKOB, BHICOKHI UMIIOPT 00OPYIOBAHMUS, YXO 3apyOEKHBIX KOMITAHUMA U JIp.
PaccMOTpeHBI psii KOHIEMIUIA TOCTPOEHHsT MeTAIOpexynux crankoB ¢ YITY. npemnaraercs
KOHIIETIUS K CO3IaHMIO THITOBBIX METAIUIOPEKYIINX cTaHkoB ¢ UITY. IIpemioxkeHa KOHIEIIHS
CO3JaHUSl THIIOBBIX METAIOPEKYIMX CTaHKOB ¢ YITY, TeXHOIOrHYeCKHe BO3MOKHOCTH
KOTOPOr'0 COOTBETCTBYIOT KOHCTPYKTHBHO-TEXHOJOTMYECKAM XapaKTEpUCTUKaM Haubosiee
pacipoCTpaHEeHHBIX Ha MPEINPUATHSIX TPYII JeTaledl ¢ Y4eTOM pPAalMOHATBHOU CXEMBI
00paboTKH.

KawueBbie ¢JI0Ba: META/UIOPEKYIIMI CTAHOK, Mpo0/JeMa, KOHUENIMNA, THIIOBOE
o0opy0BaHue, IPyNNa, 1eTajb.

PROBLEMS AND CONCEPTS OF DEVELOPMENT
OF THE MACHINE TOOL INDUSTRY
IN THE RUSSIAN FEDERATION

V.V. Epifanov

The main problems of the machine tool industry are considered: a decrease in the output of
domestic machine tools, high imports of equipment, the departure of foreign companies, etc. A
number of concepts of construction of CNC metal-cutting machines are considered. A concept
for the creation of standard CNC metal cutting machines is proposed. The concept of creating
standard CNC metal-cutting machines is proposed, the technological capabilities of which
correspond to the design and technological characteristics of the most common groups of parts
at enterprises, taking into account a rational processing scheme.

Keywords: metal cutting machine, problem, concept, standard equipment, group, detail.
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OCOBEHHOCTHU TEXHOJIOT'UA U3T'OTOBJIEHUSA
JOIHATOK I'A3OTYPBHUHHBIX I[BI/IFATEJIEfl
E.I1. Kpyraog, J.P. I'anumos, E.W. lllamuano, A.B. Beasies,

JI.B. CupoTkuna

PaccmaTpuBaroTCst 0COOEHHOCTH TEXHOJIOTUH M3TOTOBJICHUS JIONIATOK KOMITPECCOpa U TYpOUHBI
ra3oTypOMHHBIX JBUTaTeNed C MHUHUMaJIbHBIMUA TPUIYCKaMH 10 TNpOQHII0  Iepa.

HpezmomeHHHe MOoAXOJAbl TTO3BOJIAIOT CHU3UTH TPYAOEMKOCTb M IIOBBICUTH Ka4€CTBO HX
HU3rOTOBJICHUS.

KuarwueBble ciioBa: JIOIMATKH, TCXHOJIOI'Us, Fa30Typ6PlHHble ABHUIaTe/in, Ka4eCTBO.

FEATURES OF TECHNOLOGY
FOR MANUFACTURING GAS TURBINE ENGINE BLADES

E.P. Kruglov, E.R. Galimov, E.I. Shatsillo, A.V. Belyaev, and L.V. Sirotkina

The article discusses the features of the technology for manufacturing compressor blades and
turbine blades of gas turbine engines with minimal allowances along the blade profile.

The proposed approaches make it possible to reduce labor intensity and improve the quality of
their production.

Keywords: blades, technology, gas turbine engines, quality.



VIK-620.19

CHWJIMKOHOBASA PE3UHA: TEPMOXUMHNYECKOE
CTAPEHUME N UBMEPEHHUE
YIPYTOAE®OPMAIIMOHHBLIX CBOMCTB

P.P. Cabup3sinos, O.J1. Xamuay/jimH

IIpoBeneHsl OIleHKA W aHAIN3 (PU3UKO-MEXAHHMUSCKHUX CBOMCTB IIPU TEPMOXUMHUYCCKOM
CcTapeHuu Martepuana ajs Mapok cuinkoHoBoM pesuHbl PENTA u MASAIGHT. Beimonneno
TEPMOXHUMHUUECKOE CTAPCHHE 00PA3IIOB M MEXaHUYCCKUE UCITBITAHHS.

KnroueBble cji0Ba: CHIMKOHOBAas pe3WHA, 3JacTOMep, TePMOXMMHUYecKasl Jerpajanus,
(pu3nko-MexaHuYecKHe CBOMCTBA.

SILICONE RUBBER: THERMOCHEMICAL AGING
AND ASSESSMENT OF ELASTIC-DEFORMATION
PROPERTIES

R.R. Sabirzianov and O.L. Khamidullin

The aim of the study is to evaluate and analyze the physico-mechanical properties during
thermochemical aging of the material for the PENTA and MASAIGHT silicone rubber brands.
Thermochemical aging of the samples and mechanical tests were performed.

Keywords: silicone rubber, elastomer, thermochemical degradation, physical and
mechanical properties.
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MMPOEKTUPOBAHUE CIIEIIMAJIBHOM OCHACTKH JIJIS
OBECHEYEHMUA ITIVIOCKOCTHOCTH CTAJIBHBIX
JUCTOBBIX 3ATOTOBOK JJISI TASEPHOM PE3KH

A.B. lllanapes, U.A. CaBun

Paccmorpensl o0mue TpeGoBaHMS K OCHACTKE ISl XpaHEHWs W TPaHCIIOPTUPOBKH IAKETOB
JIUCTOBBIX 3arOTOBOK JUIA JIa3€pHOM PE3KH, BOIPOCH TPAHCHOPTUPOBKU M XPaHEHUS MaKeTOB
JIUCTOBBIX 3aroTOBOK JUIsi Ja3epHOW pe3kd. ChopMyaupoBaHbl OCHOBHBIE TpeOOBaHUS K
IIPOEKTUPYEMOM OCHAcCTKe, obOecreueHue Oe30MacHOM SKCIUTyaTalldd IPH TPAHCIOPTHPOBKE
JIUCTOBBIX 3arOTOBOK C MCIIOJB30BAaHMEM IOTPY3UMKOB M IOJBbEMHO-TPAHCIIOPTHOI'O
o0opynoBaHus; obOecrieueHHe TeOMETPHYECKOH TOYHOCTH IPU KOHCTPYHUPOBAaHHHM M COOpKE
OCHACTKH; pa3pabdoTka KOHCTPYKIMHM OCHACTKM, KOTOpas HCKIIOYAeT MOBPEKACHHUE U
nedopManyio  JHCTOBBIX 3arOTOBOK IPU  TPaHCIIOPTHPOBKE U XPaHEHHWHU; IKECTKOCTb
KOHCTPYKLIUHM OCHACTKU U €€ U3HOCOCTOMKOCTh. Pa3zpaboTaHa KOHCTPYKTOPCKas JOKYyMEHTALHs
10 U3TOTOBJICHUIO OCHACTKU JJIsI TPAHCIIOPTUPOBKU U XPAHEHUS MAKETOB JIUCTOBBIX 3arOTOBOK
JUISL JTa3epHOI Pe3KH, BBINOJHEHBI MPOBEPOYHBIE PacyeThl Ha MPOYHOCTh, OCTPOCHBI AMIOPHI
MIPOIOJIBHBIX M YIJIOBBIX NEpEeMEIEHUH y3JI0B OCHACTKM IOJ HArpy3KoH, 3Iopa HalpsbKeHUH
OCHACTKH I10]1 HArPY3KOil.

KuawueBble cJioBa: Ja3epHasi pPeE3Ka, OCHACTKA, IECPEMECIICHUE 3arorToBOK, XpaHCHUE
3aroToOBOK, IIVIOCKOCTHOCTDL JIMCTOBBIX 3aroToOBOK, pac4Y€Tbl Ha IPOYHOCTL, 3IIIOPbI
NpoaOJIbHBIX U YIJIOBBIX rlepeMemelmifl.

DESIGN SPECIAL EQUIPMENT TO ENSURE
THE FLATNESS STEEL SHEET BLANKS
DURING LASER CUTTING

A.V. Shaparev and I.A. Savin

The general requirements for equipment for storing and transporting packages sheet blanks for
laser cutting, the issues transportation and storage packages sheet blanks for laser cutting are
considered. The main requirements for the designed tooling are formulated, ensuring safe
operation when transporting sheet blanks using loaders and handling equipment; ensuring
geometric accuracy in the design and assembly tooling; development a tooling design that
excludes damage and deformation sheet blanks during transportation and storage; rigidity the
tooling design and its wear resistance. Design documentation for the manufacture tooling for
the transportation and storage packages sheet blanks for laser cutting has been developed,
verification calculations for strength have been performed, plots longitudinal and angular
displacements tooling units under load, and stress diagrams tooling under load have been
plotted.

Keywords: laser cutting, tooling, movement workpieces, storage workpieces, flatness sheet
workpieces, strength calculations, diagrams longitudinal and angular movements.
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NCCIIEJOBAHHUE ITPOP®PUIINPOBAHHOI'O
HPEJINPDPY3OPA C OPEBPEHUEM B KOHCTPYKIIUA
KAMEPBI CTOPAHUA
CO CTYIEHYATBIM TNODPY30POM

P.P. lllapagyraunos, FO.b. Anekcanaposn

[IpoBeneHs! HcclieOBaHUS, HANpPABICHHbIE HA CHIKEHHE THAPABINYECKHX NOTEPh B KaHaje
muddy3opa razoTypOMHHOTO JBHUTATeNs, YCTAHOBICHHOIO Iepes Kamepoid cropanust. C 1esbo
YMEHBIUICHUsI THAPABIUUECKUX TOTEPh MpeIaraeTcs IpUMEHATh OpeOpeHre Ha TIOBEPXHOCTSIX
muddyzopa. HccrnenoBanusi MpoBeleHbl YHCICHHBIM M OKCIIEPUMEHTAJIbHBIM MeTonoM. [lo
pe3yibTaTaM YHCIEHHOTO pacuera MOJENH KaMepbl CrOpPaHUs CHellaH BBIBOJI O BIHSHUH
reomerpun auddy3opa Ha BEIOPOCH OKCHUIOB a30Ta.

KuroueBble ciaoBa: nuddys3op, opedpeHne CTeHOK, THAPABIUYECKHE MMOTEPH, OKCHbI
a3zora.

STUDY OF A PROFILED PRE-DIFFUSER
WITH FINNING IN THE DESIGN
OF A COMBUSTION CHAMBER WITH A STEP DIFFUSER

R.R. Sharafutdinov and Yu.B. Aleksandrov

Research has been carried out aimed at reducing hydraulic losses in the diffuser channel of a
gas turbine engine installed in front of a fireplace. In order to reduce hydraulic losses, fins
should be used on the surface of the diffuser. The research was carried out using quantitative
and experimental methods. Based on the results of calculating the combustion chamber model,
a conclusion was made about the influence of the geometric diffuser on nitrogen oxide
emissions.

Keywords: diffuser, finned walls, hydraulic losses, nitrogen oxides.
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YJAYUYHIEHHUE ITOJHOTBI CT'OPAHUSA TOIIVIMBA
N YMEHBIIEHUE OMUCCHUU BPEJIHBIX BEIIIECTB
HEPEPACITPEJAEJIEHUEM BO3AYXA U IIOABOPOM

OTBEPCTHI MMOJABOJA BTOPUYHOI'O BO3IYXA

A.H. SIononckas, FO.b. Asiekcanapos

[Ipoananu3upoBaHO BIUSHHE paclpelesieHHs] BO3ayXa B KaMepe CropaHus, MoJaBaeMoOro BO
(pOHTOBOE YCTPOMCTBO, a TaKKe IIOCTYIMAIOIIEro Yepe3 OTBEPCTHs IOJBOJAa BTOPUYHOIO
BO31yXa. B 30He ropeHus MEHAIOCh COOTHOUIEHNE TOIUIMBA K PAacClojlaraéMOMY BO3IYyXY, UTO
CHUJIBHO BJIMSUIO Ha TMPOIECC TOPEHHS, MOJHOTY CTOpaHUsl TOIUIMBA U 3MHUCCUIO BPEIHBIX
BemecTB. OnpeeneHbl 3aBUCUMOCTH TOJHOTHI CrOpaHMsl OT OTHOCHUTENBHOI'O COOTHOIIECHHUS
BO3/yXa, [TOJJABAEMOr0 Ha (P)POHTOBOE YCTPOMCTBO, a TAK)KE BO BTOPUUHBIA KOHTYp. Pacuersl
MPOBOJWINCh, B OJHOMEPHOHM M TpexXMepHOH ImocTaHoBKaxX. Ilo pe3ynbrataM pacueToB
BBISIBJIEHO ONTHUMAJILHOE COOTHOIIIEHHE paclpeieieHns BO3ayXa B KaMepe CropaHusl IBUraTels
HK-38CT.

KiroueBbie cjioBa: ra30TypOMHHBIN ABUraTelIb, KaMepa CropaHus, BTOPUYHBINH KOHTYP.

IMPROVING THE COMPLETENESS OF FUEL
COMBUSTION AND REDUCING EMISSIONS OF
HARMFUL SUBSTANCES BY REDISTRIBUTING AIR AND
SELECTING SECONDARY AIR SUPPLY OPENINGS

A. N. Yablonskaya and Yu.B. Alexandrov

The influence of the distribution of air in the combustion chamber supplied to the front device,
as well as the secondary air supply through the openings, was analyzed. In the combustion zone,
the ratio of fuel to the available air changed, which greatly influenced the combustion process,
the completeness of fuel combustion and the emission of harmful substances. Gorenje gorenje.
The dependences of the combustion completeness on the relative ratio of air supplied to the
front device, as well as to the secondary circuit, were determined. The calculations were carried
out in one-dimensional and three-dimensional formulations. According to the results of
calculations, the optimal ratio of air distribution in the combustion chamber of the NK-38ST
engine was revealed.

Keywords: gas turbine engine; combustion chamber; secondary circuit.
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TPACCHPOBKA KABEJIEM B TEXHUYECKHAX OB BEKTAX
C YYETOM KPUTEPHS JJIEKTPOMATHUTHONU COBMECTUMOCTHU

A.A. AMupxaHos, P.P. I'ailiHyTa1nHOB

[IpencraBnena pa3paboTka OWOMHCITUPUPOBAHHOTO AITOPUTMa TPACCHPOBKM Kalemneid B
TEXHUYECCKHX OOBEKTaX C Y4YETOM KPHUTEPUS  DJICKTPOMATHUTHOW COBMECTHMOCTH,
00yCJIOBJICHHOTO TIEPEKPECTHBIMU IMOMEXaMH B KaOCIbHOW CETH TEXHHUYECKOro OOBEKTa.
AJITOPUTM ITO3BOJIMT BBHITIOJIHUTH ABTOMATH3UPOBAHHYIO TPACCUPOBKY KaOCIbHBIX JIUHUHA CBS3H
C Y4eTOM TpeOOBaHMI HOBCHIIMX CTAHIAPTOB B OOJIACTH SJICKTPOMATHUTHOW COBMECTHMOCTHU
KaOeNbHBIX CETCH TEXHHUECKUX 00BEKTOR.

KuarwueBble ciioBa: MNEPEKPECTHLIC MOMEXHU, ONITUMHU3AIUA, TPACCUPOBKA Kaﬁeneﬁ, aHaJIn3
JICKTPOMATHUTHBIX ITPOLECCOB, MY eJTUHBII aJAropuT™M.

ROUTING OF CABLES IN TECHNICAL OBJECTS CONSIDERING
THE ELECTROMAGNETIC COMPATIBILITY CRITERIA

A.A. Amirkhanov and R.R. Gainutdinov

This article presents the development of a bioinspired algorithm for tracing cables in technical
facilities, taking into account the criterion of electromagnetic compatibility and the study of
crosstalk in the cable network of a technical facility. The algorithm will allow tracing cables
taking into account the requirements of the latest standards in the field of electromagnetic
compatibility of cable networks of technical facilities.

Keywords: crosstalk, optimization, cable routing, electromagnetic process analysis, bee
algorithm.
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HNPUMEHEHUME CTOXACTHYECKOI'O 'PAIMEHTHOI'O
AJITOPUTMA ITPU ®POPMHUPOBAHUU BA3bl JAHHBIX
KOMIIO3UTHBIX MATEPUAJIOB

E.A. I'ymuna, JI.A Pemeros

PaccmaTpuBaeTcs 3ajada  OIEHKH BIMSHHMSA CIyYalHBIX (DAKTOPOB Ha KAueCTBEHHBIE
MOKA3aTead TPaJUEHTHBIX AJTOPUTMOB  Kiaccuukaruu. Mcciaenyercs 3aBHCHMOCTh
MAaTEMAaTHYECKOr0 O)KHUIaHUs BEKTOpPa OCTATOYHOM OIIMOKH CTOXACTHYECKOrO I'PajdeHTHOrO
aJITOPUTMAa OT TIAPAMETPOB BEPOSITHOCTHOTO Pacpe/Ie/ICHHUS CITyUailHBIX YJIEMEHTOB IpaJcHTa.
IMonmyueHna obmas QopMmyna JUis MAaTEMAaTHYECKOTO OXHIAHUS M YaCTHOIO Clydas
PaBHOMEPHOI'O pacrpeaeieHus. BEIIONIHEHbI YMCIEHHbBIE PACUETHI.

KuawueBble ¢JjI0Ba: CTOXaCTHYECKHH Fpa)IHeHTHbIﬁ aJIrOpuT™M, CKOpPOCTH CXOAUMOCTH,
MAaTEMATHY€CKOEC O’KHIaHUC, COOCTBEHHbIE UM CIIA.

APPLICATION OF STOCHASTIC GRADIENT ALGORITHM
IN FORMING A DATABASE OF COMPOSITE MATERIALS

E.A. Gushchina and L.A. Reshetov

The problem of assessing the influence of random factors on the qualitative indicators of
gradient classification algorithms is considered. The dependence of the mathematical
expectation of the residual error vector of the stochastic gradient algorithm on the parameters of
the probability distribution of random elements of the gradient is studied. A general formula for
the mathematical expectation is obtained, and numerical calculations are performed for the
particular case of a uniform distribution.

Keywords: stochastic gradient algorithm, rate of convergence, mathematical expectation,
eigenvalues.
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YOOEKTUBHBIN CIIOCOB MOMOJIHEHUA
BA3bI JAHHBIX

E.A. I'ymuna, JI.A. Pemieros

PaccmatpuBaercs mpoueaypa HauOosmee 3(PQPEKTHBHOrO OTOOpa BEKTOpa IaHHBIX CpPEId
MpeaaraeMbIX I BKIIIOYEHHS B YK€ CYIIECTBYIOMIYIO 6a3y. D (heKTUBHOCTh TOHUMAETCS KaK
HaMMeEHbIIIee CHIDKEHHE KAauecTBa KIacCU(HUKAIIMK BEKTOPA MPU BKIIOUECHUH HOBBIX JAaHHBIX U
BO3MO)KHOM BO3JIEHCTBUU CITyJalHBIX MEIIAONINX (aKTOPOB.

KiroueBbie ciioBa: nmonojiHeHue 6a3bl JAHHBIX, OIIMOKH KJaccH(pHUKaTOpPa, oOKaliMIeHHAsN
MaTpHua.

THE MOST EFFECTIVE WAY TO ADD A DATABASE
E.A. Gushchina and L.A. Reshetov

The procedure for the most effective selection of a data vector among those proposed for
inclusion in an existing database is considered. Efficiency is understood as the smallest decrease
in the quality of classification of a vector when new data is included and under the possible
influence of random interfering factors.

Keywords: database replenishment, classifier errors, bordered matrix.
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CHOCOB ITPOBEPKU AIIITAPATOB 3ALIUTDBI
OT NHOCJIEJOBATEJBHOTI'O U ITAPAJVIEJIBHOI'O
AYT'OBBIX ITPOBOEB 1 UCKPOBBIX ITPOMEKYTKOB
HA D9OPEKTUBHOCTDb CPABATBIBAHUA

FO.H. EpamoBa, A.H. Topun, F0.1O. BaccynoBa, A.Jl. CanneBa

O0ocHOBaHa HEOOXOMUMOCTh IPUMEHEHHS YCTPOMCTBA 3allUThl OT JyrOBOrO IMpo0osi B
ANEeKTpUYEeCKUX ceTsaX g0 | kB c Lenplo CHIDKEHHs 4Yucla TOXapoB OT MCKPEHUs U
ANeKTpUYeckoi Ayru. PaccMOTpeHBI CIOXKHOCTH, CBS3aHHbIE C KOHCTPYMPOBAaHHEM U
HAcTpolKkoi ycTpoiictBa. IlpuBeneHbl BpeMEHHbBIE XapaKTEPUCTUKH HEONACHBIX IOMEX U
oracHoro uckpenus. O60CHOBaHa HEOOXOIUMOCTh MCIIBITAHUN YCTPOMCTB 3aIIUTHI OT JYTOBBIX
npoboeB Ha 3ddexTrBHOCTL cpabarbiBanus. [IpuBeneH cnocod MPOBEPKH amIapaToB 3alUTHI
OT TOCJIEIOBATEIBHOrO U MapalIeIbHOIO IyTOBBIX ITPOOOEB M UCKPEHUSI.

KiaroueBbie caoBa: ayroBoii mpo0oi, yCTpoOHCTBO 3alMTBI OT JAYIrOBBIX Hpodoes,
nokapHasi 6e30NacHOCTb, yCTPOMCTBA 3a1UTHI, HCKPEHHeE.

APPLICATION OF THE DEVICE FOR CHECKING
PROTECTION DEVICES AGAINST SERIAL AND
PARALLEL ARC BREAKDOWNS AND SPARK GAPS

Yu.N. Erashova, A.N. Tyurin, Yu.Yu. Vassunova, and A.D. Sanieva

The necessity of application of arc breakdown protection device in electric networks up to 1 kV,
in order to reduce the number of fires from sparking and electric arc is substantiated.
Difficulties related to the construction of the device adjustment are considered. Time
characteristics of non-hazardous noise and hazardous sparking are given. The necessity to carry
out tests of arc breakdown protection device on the efficiency of operation is substantiated. The
method of testing of protection devices against serial and parallel arc breakdown and sparking is
given.

Keywords: arc breakdown, arc breakdown protection device, fire safety, protection
devices, sparking.
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CHHOCOB OINIPEJAEJIEHUSA MAPKHA
TPAHCO®OPMATOPHBIX MACEJI

B.K. Ko3s0B, O.E. Kypakuna

[IpencraBneH MeTox OIpeAeNeHUss MapKud TpaHCHOPMATOPHOrO Macia. Y CTaHOBJIEHA
3aBHCUMOCTh MEXY KOOpAMHATAMM IBETHOCTH M MapKoi Macia. biaromaps pa3paboTaHHON
METOAMKE pelIacTCs aKTyalbHas 3aqada JJIsS TUaTHOCTHKH U KCIUTyaTallud H3OJAIHOHHOTO
Macia.

KuarwueBble ciioBa: Tpchd)opMaTopnoe Macji0, KOOpAMHATBI IBETHOCTH, MapKa MacJja.

METHOD FOR DETERMINING THE BRAND OF
TRANSFORMER OILS

V.K. Kozlov and O.E. Kurakina

A method for determining the brand of transformer oil is presented. A relationship has been
established between chromaticity coordinates and the brand of oil. Thanks to the developed
methodology, an urgent problem for diagnosing insulating oil, as well as for its operation, is
solved.

Keywords: transformer oil, color coordinates, oil grade.
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NUMHUTAIINMOHHOE MOJAEJIMPOBAHHUE
W3MEPUTEJBHBIX KAHAJIOB YJIBTPA3BYKOBOM
CUCTEMbI USMEPEHMSA BO31YIIHBIX TAPAMETPOB
JABUKXEHMUSA JETATEJIBHOI'O AIIITAPATA

b.U. Mudraxos

PaccmaTpuBaroTcsi 0COOEHHOCTH TOCTPOCHUSI M OOBEKTHI NpuMeHeHUs. OOO0CHOBaH BBHIOOP
MPOrPaMMHBIX CPEJCTB, pa3paboTaHbl MOJENH, MPOBEJICHO MMUTALMOHHOE MOJEIUPOBAHUE,
OITpeIeIeHbl OCHOBHBIE TIOIPEIIHOCTH KaHAJIOB BOCIIPUSTHS CTATUYECKOTO IaBJICHHUSI UCTUHHOW
BO3/IYLIHOW CKOPOCTH H yIila CKOJBKEHHUS YIIbTPa3BYKOBOW CUCTEMBI H3MEPEHHUSL.

KuawueBble cioBa: JieTaTeJdbHbIi anmapart, ABHKCHHE, BO3AYIIHbLIC IapaMeTphbl,
HU3MEpPEHUE, YJIbTPadByKoOBasi CHCTEMA, KaHa/dbl, HMHUTAIIMOHHOC MOIAECJIHPOBAHHUEC,
MOrpeuHoCTH, aHAJIN3.

NUMHUTAIINMOHHOE MOJAEJIMPOBAHUE
W3MEPUTEJBHBIX KAHAJIOB YJIBTPA3BYKOBOM
CUCTEMbI USMEPEHMSA BO31YIIHBIX TAPAMETPOB
JABUXKXEHMUSA JETATEJIBHOI'O AIIITAPATA

b.U. Mudraxos

PaccmaTpuBaroTcst 0COOEHHOCTH ITOCTPOCHUS M OOBEKTHI NpuMeHeHUs. OOO0CHOBaH BBHIOOp
MPOrPaMMHBIX CpEJICTB, pa3paboTaHbl MOZENH, MPOBEICHO MMHUTALMOHHOE MOJEIUPOBAHUE,
OITpeIeIeHbl OCHOBHBIE TIOTPEIIHOCTH KaHAIOB BOCIIPUSITHS CTATUYECKOTO IaBJICHHUSI UCTUHHOW
BO3/IYILIIHOT'O CKOPOCTH H yIila CKOJBKEHHUS YIIbTPa3ByKOBOM CUCTEMBI H3MEPEHHSI.

KuawueBble cioBa: JieTaTeJdbHbIi anmapart, ABHKCHHE, BO3AYIIHbLIC IIapaMeTphbl,
HU3MEpPEHUE, YJIbTPadByKoBas CHCTEMA, KaHaJdbl, HMHUTAIMOHHOC MOIAECJIHPOBAHHUEC,
MOrpeuHoCTH, aHAJIN3.
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METOAbI ONPEJAEJEHUSA JOIIJIEPOBCKOI'O
CMEIEHUS YACTOTHI HA OCHOBE TEXHOJIOT U
PAIMOPOTOHUKH

K.A. Cuaakos, A.A. Jlyctuna, O.I'. Mopo3os, I1.E. /Ilenucenko,
E.Il. /lenncenko

PaccmoTpeHbl  Haumboliee akTyajbHBIE B  HACTOSIIEE BPEMsS METOABI  OIMpEMCIICHHSI
JIOTIJICPOBCKOTO CMEIICHHUS YaCTOTHl HAa OCHOBE TEXHONOTHH PaanO(pOTOHHKH, OMHCAHHBIC B
CTaThsIX M MATEHTAX POCCHUICKHX M 3apyOeKHBIX aBTOpOB. [lociemoBaTenbHO paccMOTpeHa
paboTra paanO(pOTOHHBIX CHCTEM, YKa3aHbl HMX OCHOBHBIC MPEUMYIIECTBA U HEMOCTATKH,
BBISBJICHBI ~ 00OmIMEe mpoOieMbl. PaccMOTpeHbl  Hauboyiee TEPCHEeKTHBHBIC — PEIICHHSI
paarohOTOHHUKH ISl H3MEPEHHS TOIICPOBCKOTO CMEIICHHS, MPEIIOKEH COOCTBEHHBIH METO
HU3MEPEHHUs IOMIEPOBCKOTO CMEIICHUS YaCTOThI Ha MX OCHOBE.

KuarwueBbie ciioBa: paano/JioKkalnus, A0IJI1€pOBCKOE€ CMECIIEHUE 1aCTOThI, palIPIO(l)OTOHl/IKa,
MOAYJIATOP Mony.lmTopa Maxa - HeHnepa, BOJIOKOHHAas1 6p3rr03c1¢aﬂ peueTka,
TaHACMHasA aMHJII/ITYIlHO-(l)aTSOBaﬂ MoayJisauus.

METHODS FOR DETERMINING THE DOPPLER
FREQUENCY SHIFT BASED ON RADIOPHOTONICS
TECHNOLOGIES

K.A. Silakov, A.A. Lustina, O.G. Morozov, P.E. Denisenko, and
E.P. Denisenko

The work discusses the most current methods for determining the Doppler frequency shift based
on radiophotonics technologies, described in articles and patents of russian and foreign authors.
The operation of radiophotonic systems is consistently reviewed, their main advantages and
disadvantages are indicated, and common problems are identified. The most promising
radiophotonics solutions for measuring the Doppler shift are considered, and a proprietary
method for measuring the Doppler frequency shift based on them is proposed.

Keywords: radar, Doppler frequency shift, radio photonics, Mach—Zehnder modulator,
fiber Bragg grating, tandem amplitude-phase modulation.
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JNHAMMNYECKHUE HOTI'PEHITHOCTHU U3MEPUTEJIBHBIX
KAHAJIOB CUCTEMBbI BO3YIIHBIX CUT'HAJIOB
OJHOBHUHTOBOI'O BEPTOJIETA
C HEITIOABUXXHBIM IPUEMHHUKOM ITOTOKA

B.B. Coanarkun, E.C. E¢ppemona, K.B. Cosnarkuna

PaCCManI/IBaIOTCH MOACIIN BXOIHBIX I/IH(l)OpMaTI/IBHBIX CHUI'HAJIOB U BHCIIHHUX ITOMEX CUCTCMBI
BO3AYHIHBIX CHUTHAJIOB OJHOBHUHTOBOI'O BCPTOJICTA C HEMOJABWKXHBIM IPUEMHHUKOM IIOTOKa H
I/IH(l)OpMaHI/II/I A3POAMHAMUYCCKOI0 II0JII HECYIIEro BHHTA. HOJ’Iy‘IeHH OIepaToOpHbIC
YYBCTBUTCJIBHOCTH W AHAJIUTHYCCKHUE MOICIN OCHOBHBLIX HW3MCPUTCIIBHBIX KaHAJIOB IIpU
JACTCPMUHHUPOBAHHBIX N CHy‘IaﬁHLIX BOSHeﬁCTBHﬂX. PaCCMa’I‘pI/IBaeTCﬁ BO3MOXHOCTb CHHMXXCHUA
CHy‘IaﬁHLIX HOFpeIJ.IHOCTeﬁ HU3MCPUTCIIBHBIX KaHaJIOB mnpu  peajanzalun IIpUHIIMIIA
KOMIIJIEKCUPOBAHU.

KarwueBble cjioBa: OHHOBHHTOBOﬁ BEPTOJIE€T, BO3AYIIHbBIC CUTHATBbI, H3MEPEHUE, CUCTEMA,
HeHO)IBPI)RH]:Iﬁ NPUEMHHUK, MOoaeJIu, CHUT'HAJIbI, JUHAMHUYECCKHE NOrpemHoCTH,
ACTEPMUHUPOBAHHBIC, cny‘{aifmble B03I[eI7]CTBPIﬂ.

DYNAMIC ERRORS OF MEASURING CHANNELS OF THE
AIR SIGNAL SYSTEM OF A SINGLE-ROTOR
HELICOPTER WITH A FIXED FLOW RECEIVER

V.V. Soldatkin, E.S. Efremova, and K.V. Soldatkina

Models of input informative signals and external interference of the air signal system of a
single-rotor helicopter with a fixed receiver of the flow and information of the aerodynamic
field of the main rotor are considered. Operator sensitivities and analytical models of the main
measuring channels under deterministic and random influences are obtained. The possibility of
reducing the random errors of measuring channels in the implementation of the principle of
aggregation is considered.

Keywords: single-rotor helicopter, air signals, measurement, system, fixed receiver,
models, signals, dynamic errors, deterministic, random occurrences.
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