DPUSUKA

VIK 532.529

TEXHUYECKHUE YCTPOMCTBA JIJISI TOJTYUYEHUSI
PABHOBECHOI'O NU3JIYYEHUA

H.IO. Kocenkona, /I.B. KocenkoB, B.B. Carajaees, B.A. AiisieB

IIpencraBnen 0030p NPUMEHSAEMBIX KOHCTPYKIMH Mopeneil aOCOMI0OTHO 4YepHOro Tedna.
INpemnoxeHa coOCTBEHHAs! KOHCTPYKIMSA MOJEIH PABHOBECHOT'O U3JIy4EHUs, U3TOTOBJICHHAS U3
TEXHHMYECKOT0 TaHTana, ¢ pabouedl Temmneparypoii no 2400 K. PeannzoBaH Meros mpsiMOro
AJIEKTPOHArpeBa MOJENH, NPENCTABIIONIed CO00M TOHKOCTEHHBIH IHWJIMHAP C Pa3BUTHIM
TUIOCKUM JTHOM.

KuarwueBble ciioBa: MO/1€/ib, PABHOBECHO€ U3JTYYCHUE, TCXHUYCCKUE XaPAKTCPUCTUKH.

TECHNICAL DEVICES FOR OBTAINING
EQUILIBRIUM RADIATION

N.Yu. Kosenkova, D.V. Kosenkov, V.V. Sagadeev, and V.A. Alyaev

An overview of the applied designs of models of a completely black body is presented.
A proprietary design of the equilibrium radiation model, made of technical tantalum, with
an operating temperature of up to 2400 K. is proposed. The method of direct electric heating of
the model, which is a thin-walled cylinder with a developed flat bottom, is implemented.
Keywords: model, equilibrium radiation, technical characteristics.



VIK 536.2

MEXAHU3M ®A30BBIX IPEBPALIIEHUM
B MPOLIECCE TEPMHUYECKOM OBPABOTKH CTAJIEN

P.I'. Paxmaryiimna, A.P. MackoBa, A.U. I'apaiiiunx

IIpoBeneHsl Ucceq0BaHUsI MATHUTHBIX CBOMCTB OT TeMIIepaTyphl OTIycKa s ctaned 3X2B8
n 7X3. VYcraHOBIEHBl 3aKOHOMEPHOCTH U3MEPEHHIl MAarHUTHBIX XapaKTepUCTUK MpHU
Pa3IUYHBIX peKUMax TepMooOpadboTku. [To pe3yapTataM M3MEPEHHUI TOCTPOCHBI 3aBUCUMOCTH
MAarHUTHOM MPOHMIIAEMOCTH W KOAIPIUTHBHON CHIIBI CTajiell OT TeMIepaTypbl W BpPEMCHU
ornycka. KospIuTHBHYIO CHIIYy M3MEpSUTM Ha MarHUTOMETpHUecKod ycTaHoBke. [lomyueHHbIe
3aBUCHMOCTH MAarHUTHOH MPOHHUI[AEMOCTH W KOIPIIUTHBHOHN CHJIBI IO3BOJIAIOT OOJIee MOJIHO
MOHATh KHUHETUKY IPOIECCOB, MPOUCXOMAIIMX IMPH TEPMUUECKOH 00pabOTKe METaJUIOB |
CILIaBOB.

KiiioueBble c10Ba: MATHUTHASI MPOHUIIAEMOCTb, TeEMIIEPAaTypa, TepMUYecKkasi 00padoTka,
KO3PUUTUBHAS CHJIA, CTAJIb.

THE MECHANISM OF PHASE TRANSFORMATIONS
IN THE PROCESS OF HEAT TREATMENT OF STEELS

R.G. Rakhmatullina, A.R. Maskova, and A.l. Garaishin

Studies of magnetic properties from tempering temperature for 3X2V8 and 7X3 steels have
been carried out. The regularities of measurements of magnetic characteristics under various
heat treatment modes are established. According to the measurement results, the dependences of
the magnetic permeability and coercive force of steels on temperature and tempering time
are constructed. The coercive force was measured on a magnetometric installation.
The obtained dependences of magnetic permeability and coercive force allow us to better
understand the kinetics of processes occurring during the heat treatment of metals and alloys.

Keywords: magnetic permeability, temperature, heat treatment, coercive force, steel.



VIK 536.3:535.34

HEPABHOMEPHOCTHW PACIIPEJEJEHUNA
TEMIIEPATYPbBI TOIIOYHBIX I'A30B
O I''TYBUHE TPYBUYATOM NEYH

A.B. CaabIkoB

B pa60Te BHEIIHUH TEIIOMacCoOOOMEH B paI[HaHTHOﬁ KaMepe TIIi€Uu MOIACIUPYETCA
TPEXMEPHBIMHU I[I/I(l)(l)epeHHI/IaIILHLIMI/I YpaBHCHUAMHU  DHCPI'UMH, NEepeHoca  U3JIYyUCHMH,
JBWXCHU, HCPA3pbIBHOCTH, k—S-MOI[eJ'H/I Typ6yJ'IeHTHOCTI/I, I[ByXIJ.Ial"OBOﬁ MOACIN TOpCHUA
McCTaHa. I[J'IH pCeHICHUA YpPAaBHCHUA IIEPEHOCA HU3ITYUCHUA HCIIOJIB30BaH METOH AUCKPETHBIX
opAuHar. BrisBiieHbI Y4acCTKu C HanboJIee BLICOKMMU rpaavi€HTaMu TEMIIEPATYDP.

KnroueBble ciioBa: M3JIy4eHHe, TeIUIOOOMeH, Tpy0uaTasi me4b, ropeHHe, TeMIEepaTypa,
TOMOYHbIE ra3bl.

UNEVENNESS OF DISTRIBUTIONS OF TEMPERATURE
OF FLUE GASES ON DEPTH OF THE TUBULAR FURNACE

A.V. Sadykov

In operation, the external heat and mass exchange in the radiant chamber of the furnace
is modeled by three-dimensional differential equations of energy, radiation transfer, movement,
continuity, k—€ turbulence models, two-step model of methane combustion. To solve
the equation of radiation transfer, the method of discrete ordinates is used. Areas with
the highest temperature gradients have.

Keywords: radiation, heat transfer, tube furnace, burning, temperature, flue gases.



VIIK 536.21

BJIMAHUE KOMIIOHEHTHOI'O COCTABA HA
TEIJIOITPOBOAHOCTbH U TEIIVIOEMKOCTD
ABUALIMOHHBIX CIIJTABOB
OEPPOCHNIMKOAJIIOMUHUA

X.C. CaapikoB

[IpencraBnensl 0000IIEHNE W aHANIHM3 IIOJYYEHHBIX paHEE IKCIIEPUMEHTAIBHBIX JAHHBIX O
BJIMSIHUMA KOMITOHEHTHOT'O COCTaBa aBUAIIMOHHBIX CILIABOB CHCTEMBI ()epPPOCHIMKOATIOMHUHUS U
¢ a¢pdexToM «mamsaTH» (OPMBI Ha UX TEIUIOEMKOCTh M TEIUIONPOBOJHOCTh B YCIOBHUSX
BBICOKHX U CBEpXBBICOKMX Temneparyp. [lokazano, uto mis cmiaBoB cucrembl @CA mmeer
MECTO CKa4OK B 3aBHCHUMOCTH TEIUIOEMKOCTH OT Temmepatypsl B Touke Kiopu npu TK=1042 K
n paspeiBbl npu TK=1184 K, (a—y moixmmopduoe mpespamenue) u TK=1665 K (y—9d
IpeBpallcHue), KOTOpble COOTBETCTBYIOT nepexonaM Il u I poma. s crmiaBoB ¢ 3¢ dexToM
«IaMsITH» TIOKa3aHO YMEHbIIeHHEe TemioeMKocTh cmwiaBoB Ti-Ni-Cu ¢ yBenuueHue
KOHLIEHTpalMK1 Meu. Pe3ynbraThl UcCieoBaHHsI aKTyaJbHbI KaK HOBBIE CIIPABOYHBIC JAHHBIC
JUISl aHAJTUTHYECKUX M WH)KEHEPHBIX PACUETOB Y3JI0B B aBUAIIMOHHOM MPOMBIIIJIEHHOCTH.

MeTon MOHOTOHHOTO pa3orpeBa, TemIopHU3NYeCKHEe H3MEPEHHs, TeNJIONPOBOAHOCTD,
TEMJIOBOI PEeKUM, CIUIaB, JIUTaTypa, Jerupylolue 3JIEMEeHTHI, PACKHCJIEHHE, CTAIb H
YyIyH, HA/Ie)KHOCTb, TeMIepaTypa.

INFLUENCE OF COMPONENT COMPOSITION ON
THERMAL CONDUCTIVITY AND HEAT CAPACITY OF
AIRCRAFT FERROSILICO ALUMINUM ALLOYS (FSA)

Kh.S. Sadykov

Based on a generalization of the previously obtained results of experimental measurements, it
was shown for the first time that for alloys of the FSA system there is a jump in the value of
the heat capacity at the Curie point at TK = 1042 K and breaks at 1184 K (a—7y polymorphic
transformation) and 1665 K (y—d transformation) , which correspond to transitions of
the second and first order [11]. At temperatures above the Curie point (for iron 1043 K, for
cobalt 1394 K, for nickel 631 K), the ferromagnet becomes an ordinary paramagnet,
the magnetic susceptibility of which obeys the Curie—Weiss law [11]. A generalized analysis of
the results of measurements of the heat capacity of alloys with a shape memory effect showed
that an increase in copper concentration reduces the heat capacity of Ti-Ni-Cu alloys with
a memory effect. For example, at T = 300 K, additions of 25% copper reduce the heat capacity
by 4.8%, at T = 1600 K this change occurs to 3.5%.

Monotonous heating method, thermophysical measurements, thermal conductivity,
thermal regime, alloy, master alloy, alloying elements, deoxidation, steel and cast iron,
reliability, temperature.



VIK 621.431

HNCITIOJIB3OBAHUE
BTOPUYHBIX DHEPI'OPECYPCOB IIPU CYHIKE
CEJIbCKOXO3SMCTBEHHBIX IMPOJIYKTOB

P.A. Ycenkos, C.51. KoxanoBa, C.1II. Akmanos, A.Jl. 3ajinyjanna

PaccmaTpuBaeTcst BO3SMOXKHOCTB TOBBINIEHHS 3 PEKTUBHOCTH pabOThl KOHBEKTHBHOW CYIIUIIKH
C TIOMOIIBIO TEIJIOHACOCHOM XOJIOJMJIBHOM yCTaHOBKHU. [IpencraBieH HpuHIUI paboTHl U
MIPUBEJICH MIPOEKTUPOBOYHBIN pacueT TEIIOHACOCHOM XOIO0JMIBHON YCTAHOBKH € MTOCTPOSHUEM
ee mukna B Ts-gmarpamme s BelOpaHHoro xinanoHa. IlokazaHa coBmecTHas pabota
KOHBEKTHBHOW CYIIMJIKH C TEIUIOHACOCHOW XOJONWIbHOW ycTaHOBKOM Ha hd-amarpamme
BJIQYKHOTO BO3/yXa C YKa3aHUEM BCEX IIPOLECCOB, MPOUCXOASAIINX BHYTPH HEe.

KiioueBble ci0Ba: TemioTa, MWCIapeHHe, TeMIepaTypa, AHarpaMma, »JHeprus,
TEIJIOHACOCHASI XOJIOAHJIbHASI YCTAHOBKA, KOHBEKTHBHAS CYUIHJIKA.

THE USE OF SECONDARY ENERGY RESOURCES

IN THE DESICCATION OF AGRICULTURAL PRODUCTS
R.A. Usenkov, S.Ya. Kokhanova, S.Sh. Akmalov, and A.L. Zainullina

The possibility of increasing the efficiency of a convective dryer using a heat pump
refrigeration unit is being considered. The principle of operation is presented and the design
calculation of a heat pump refrigeration unit with the construction of its cycle in the Ts-diagram
for the selected refrigerant is given. The joint operation of a convective dryer with a heat pump
refrigeration unit is shown on an hd-diagram of humid air with an indication of all processes
occurring inside it.

Keywords: heat, evaporation, temperature, diagram, energy, heat pump refrigeration
unit, convective dryer.



MALWWUHOCTPOEHUE U MALLMHOBEOEHUE

VIK 621.438:536.38

PACYET KOHIHEHTPAIIMU OKCHUJIOB A30TA
B KAMEPE CTOPAHUA I'T C UCIIOJIBb3OBAHUEM
TEOPUU TYPBYJIEHTHOI'O I'OPEHUSA

A.B. bakiianos

IIpencraBiaeHsl pe3yabTaThl pacyeTa MapaMeTpPOB MHOrO(MOPCYHOUHOH KaMephbl CropaHHs
ra30TypOMHHOI'O JIBUTATENA paOOTArOIIEro Ha ra3o00pa3HOM TOIUTUBE. PacueT mpoBOIMIICS C
HCIIOJIL30BAHUEM TEOPHH TYpPOYIEHTHOro TopeHus. PaccuMTaHbl OBE KaMepbl CrOpaHus:
0a30BbIi U MOAECPHU3UPOBAHHBINA. BBIMOIHEH pacder 0a30BOr0 BapuaHTa, TIE BBIIBICHBI
HEIOCTATKU KOHCTPYKIIUU U IIPOU3BEACHA JOPAOOTKA ITyTEM MepepacipeeeHus OTBEPCTHI 10
IIUHE KapoBoii TpyObl. Ilo pe3yapTaTaM pacyeToB MOATBep:kAeHA A(h(EKTHUBHOCTH
pa3pabOTaHHBIX MEPOIPHUATHI B YaCTH YMEHBIIICHHUS YPOBHS KOHIICHTPAIIMU OKCHIOB a30Ta B
MIPOAYKTAaX CrOPaHHUS.

KnrueBbie ciaoBa: Kkamepa CropaHus, OKCHABI a30Ta, TeMIepaTypHoe moJe,
MO/eJIMPOBaHNe, PO ecChl TOPEHUSs, TeOPHUA TYpOYJIeHTHOr0 rOpeHMmsl.

CALCULATION
OF NITROGEN OXIDES CONCENTRATION
THE COMBUSTION CHAMBER OF THE GTE WITH USE
OF THE TURBULENT BURNING THEORY

A.V. Baklanov

Results of calculation parameters in the combustion chamber of the gas-turbine engine which
uses gaseous fuel are presented. Calculation was carried out on the basis of the theory of
turbulent burning. Two options of the combustion chamber basic and modernized
are considered. Calculation of basic option is executed and design shortcomings are revealed.
Then completion of a design by redistribution of openings on length of a spherical pipe is made.
By results of calculations the efficiency of the developed actions is confirmed. It is reduced
concentration level of nitrogen oxides in combustion products.

Keywords: combustion chamber, nitrogen oxides, temperature field, modeling, burning
processes, theory of turbulent burning.



VIK 66.021.4.046

BO3MOKHOCTH OBOTAIIEHUSA PYJIbI OJTUBUHA
METOJIOM IIEHTPOBEKHOT'O KOHBEPTUPOBAHUS C
MOCJEAYIOIMM DJEKTPOJIN30M TBEPJIOTO
OCTATKA

A.A. Boakos, A.E. Boakos, E.}O. PackaToB

)lJ'IH CHW)XCHU SHEPro3arpar U BPpEMCHU U3BJICUCHUSA Haubonee HEHHBIX METAJIJIOB M3 PY/bI
IpEAJIOKCH HOBBIA  CITOCO0 IJIa3MEHHO-AYT'OBOI'0  3JICKTPOJIUTUYCCKOT'O HeHTpOGe)KHOl"O
KOHBEPTUPOBAHUS. Ilo okoHuUaHMH KOHBEPTUPOBAHUA o6pa3yeTc>1 TBepZ[BIﬁ OCTaTOK B BHIEC
JIUCKa HMEOIITUI QJICKTPOIIPOBOAHOCTB, YTO IIO3BOJIACT €ro HCIOJb30BaTh, KakK TOTOBBIH
OJICKTPO/, SIBJISIFOIIMIACS. @HOJIOM B JIJI1 BOCCTAHOBJICHUS U3 HETO METAJLIIOB.

KuawueBble ciioBa: KOHBC€PTHPOBAHHE, IlJ1a3Ma, I10JI€ BBbICOKOI0 TATIOTCHMsSA, pyaa,
IJIEKTPOJIN3, oﬁoramenne, cenapanus, OJIMBMH.

CAPABILITIES FOR OLIVINE ORE PROCESSING BY
CENTRIFUGAL CONVERSION METHOD WITH
SUBSEQUENT SOLID RESIDUE ELECTROLYSIS

A.A. Volkov, A.E. Volkov, and E.Yu. Raskatov

A new plasma-arc electrolytic centrifugal conversion method was proposed to reduce energy
costs and time depletion of the most precious metals. On conversion completion there is solid
residue in the form of a disc with electrical conductivity, which allows its use as a ready
electrode serving as an anode for metal reduction from it.

Keywords: convection, plasma, high gravity field, ore, electrolysis, processing, separation,
olivine.



VIK 658.562

AKTYAJIBHOCTDb BHE/IPEHUSA
POBOTOTEXHUYECKHUX KOMIIVIEKCOB
KOHTPOJISI KAUECTBA DJIEKTPOTEXHUYECKOU
HPOAYKIINN HA IPUMEPE ITPOU3BO/UTEJIA
XOJOANUJIBHOI'O OBOPYJIOBAHUA

N.P.T'unbmanmmu, P.J1. I'aneeB, A.W. I'asieeBa

KoHTponms KkauecTBa 3JEKTPOTEXHMYCCKONW TPOAYKIHM HA OTCYECTBEHHBIX IMPEANPHATHIX
MPOU3BOJIUTCS CO 3HAYMTENBHOM JONIEH pYy4HOro Tpyda, YTO OOYCIABIMBAET HAINYUE
YeJOoBeYeCcKoro (axkropa W HeM30eKHO cKasbiBaeTcs Ha 3()(EKTHBHOCTH KOHTPOJIBHBIX
MEpONPUATHIA. HHTeHCcHBHOE pasButHEe METOJIOIOTUH aBTOMaTHU3UPOBAHHOTO
Hepa3pyLIaloNIero KOHTPOJIS M JUATHOCTUKH TEXHHYECKOTO COCTOSIHUS CJI0)KHOTO HHKEHEPHBIX
CHCTEM CYIIECTBEHHO YCIOXKHSET 3a/ady BbIOOpa crocoba KOHTpoisi. B craThe mpesioxkeHs
METO/IbI IU(PPOBOI ABTOMATH3UPOBAHHOW JIMATHOCTHKU TOTOBOH MPOIYKIIMH C BO3MOKHOCTBIO
OIIEPAaTHBHOTO HAKOIUIEHWS HH(MOPMALMOHHOTO MAacCHBa, IpemIokeHa ¢GopMyna pacdera
COBOKYITHBIX TOTEPb, CBSI3AHHBIX C OIMIMOKON MHATHOCTHPOBAHMS, NaHA METOJUKA OICHKH
3 HEeKTUBHOCTH BHEAPEHHS TEXHOIOIHH ITH(YPOBOTrO TUATHOCTHPOBAHHS.

KiroueBbie ciioBa: nugpoBu3anusa Mpou3BoACTBa, HU(pPOBoe TMATHOCTHPOBAHHE I'OTOBOIi
MPOXYKIAH, HH(OPMAINOHHO-N3MEPUTEILHbIE CHCTEMBI, poGoTOTEXHUKA,
Hepa3pyAIIHIi KOHTPOJIb.

THE RELEVANCE OF INTRODUCING ROBOTIC
SYSTEMS FOR QUALITY CONTROL OF ELECTRICAL
PRODUCTS USING THE EXAMPLE OF A
MANUFACTURER OF REFRIGERATION EQUIPMENT

L.R. Gil’manshin, R.D. Galeev, and A.l. Galeeva

Quality control of electrical products at domestic enterprises is carried out with a significant
share of manual labor, which causes the presence of the human factor and inevitably affects
the effectiveness of control measures. The intensive development of the methodology for
automated non-destructive testing and diagnostics of the technical condition of complex
engineering systems significantly complicates the task of choosing a testing method. The article
proposes methods for digital automated diagnostics of finished products with the possibility of
quickly accumulating an information array, proposes a formula for calculating the total losses
associated with diagnostic errors, and provides a method for assessing the effectiveness of
implementing digital diagnostic technology.

Keywords: digitalization of production, digital diagnostics of finished products,
information and measurement systems, robotics, non-destructive testing.



VIK 620.173

BJIMAHUE COAEPKAHUSA HAITOJIHUTEJIA
HA MNPOYHOCTHBIE XAPAKTEPUCTHUKHA
B KOMITIO3UIIMOHHBIX MATEPHUAJIAX

E.A. I'ymuna

PaCCMOTpeH aHaJIn3 BJIMAHUA MACCOBOI'O COACpKAaHUA JUCIICPCHOI'O HAIIOJIHHUTEIA B
KOMIIO3UTHBIX MaTe€puajlax Ha IMPOYHOCTHBIC XapPaKTCPUCTHUKH, IMPOBCACHO MOACINPOBAHUC
ToKa3aTesei MIPOYHOCTH MOJHUMEPHBIX KOMITO3UITMOHHBIX MaTCpHaJIOB.

KiarwueBble ci10Ba: KOMIO3HITUOHHBIH MarTtepuaj, moJIMMEPHOE CBA3YIOLIECE, NMOJINYPETAH,
TPEXMEPHOEC MOICIMPOBAHME, 3D-MOIleJIPIp0BaHPIe, MOJd€JIUPOBAHUE B Comsol.

INFLUENCE OF FILLER CONTENT ON STRENGTH
CHARACTERISTICS IN COMPOSITE MATERIALS

E.A. Guschina

In the course of analyzing the work of the mass content of dispersed filler in composite
materials based on strength characteristics, modeling of the strength indicators of polymer
composite materials was carried out.

Keywords: composite material, polymer binder, polyurethane, three-dimensional
modeling, 3D modeling, modeling in comsol.
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10

MOJIEJTUPOBAHHUE ITPOLECCA CXKATHS
B ITPOTPAMMHOMU CPEJIE COMSOL

E.A. I'ymuna

PaCCMOTpeH cIrroco6 MOZCIHUPOBAaHUA TIIpoHecca CXaThuA IMOJUMEPHBIX KOMIIO3UITUOHHBIX
MaTepuaoB C I[O6aBJ'I6HI/IeM MCECJIKOI'O JUCTICPCHOT'O HAITOJIHUTEIIA.

KiroueBble ci10Ba: KOMIO3UIIMOHHBIH MaTepHall, MOJHUMEPHOE CBA3YIOIee, MOJTUYPETAH,
TpexMepHoOe MojeaupoBanue, 3D-moaenupoBanue, moaeaupopanue B Comsol.

INFLUENCE OF FILLER CONTENT ON STRENGTH
CHARACTERISTICS IN COMPOSITE MATERIALS

E.A. Gushchina

In the course of analyzing the work of the mass content of dispersed filler in composite
materials based on strength characteristics, modeling of the strength indicators of polymer
composite materials was carried out.

Keywords: composite material, polymer binder, polyurethane, three-dimensional
modeling, 3D modeling, modeling in Comsol.



VIK 621.438+621.311.22002.5

OCOBEHHOCTH BBIPABOTKH KAJIEHJAPHOI'O
CPOKA CJIYKBbl MOBUJIbHBIMHU
T'A30OTYPBUHHBIMH DJIEKTPOCTAHITUSIMHU
MAJIOA MOIITHOCTH

B.A. Kecean, JI.I'. Kecean

HpeZ[CTaBJ'IeHH PE3YIbTAThl UCCICAOBAHUA 0CcOOeHHOCTEH BI)IpaGOTKI/I KaJICHAapHOro CpoOKa
CJ'Iy)KGH MOOMIBLHBIMH FaSOTypGI/IHHI)IMI/I QJICKTPOCTAaHIUAMU MaJIOil MOIIIHOCTH.

KiaroueBbie cioBa: MoOMiIbHasi ra3oTypOMHHAsl 3JEKTPOCTAHUMS, KaJEHIAPHBIA CPOK
ci1y:K0bl, BpeMsi pPa3sBepThIBAHMS 000PY10BAHHUS, KPUTEPUH aJeKBATHOCTH, MOKA3ATE/IH
HaJeKHOCTH, KO3(pUIIHEHT rOTOBHOCTH.

FEATURES OF THE DEVELOPMENT OF A CALENDAR
SERVICE LIFE MOBILE GAS TURBINE POWER PLANTS
OF LOW POWER

B.A. Kesel and L.G. Kesel

The results of the study of the features of the calendar service life generation by mobile gas
turbine power plants of low power are presented.

Keywords: mobile gas turbine power plant, calendar service life, equipment deployment
time, adequacy criterion, reliability indicators, availability coefficient.

11



VIK 621.438

YCOBEPIIEHCTBOBAHHBIN TEPMOJINMHAMWYECKHWHA ITUKJI
T'A30TYPEUMHHBIX CMJIOBBIX YCTAHOBOK C PETEHEPAIIUEN
N NNIEPEPACIIMPEHUEM I'A3A B TYPBUHE

A.C. Jlumanckuii, K.B. KaxoBckuii, B.B. AukyiumoB

[IpencTaBneH ycOBEpIIEHCTBOBAHHBIH TEPMOIWHAMUYECKHN LMK Ta30TYpOWHHBIX CHIIOBBIX
YCTaHOBOK C pereHepalyeil u nepepacimperruemM ra3a B CHJOBOH TypOrHe 10 BaKyyma, puieM
Ul pealn3aliy yKa3aHHOTO IMKJIA IPEAYCMOTPEH I0KUMAIONMK Ta3 BaKyyMHpPYIOIIUHA
KoMITpeccop. B kadecTBe mpoMeXyTOYHOTO TEIIOHOCHTENS HCIIOIB3YETCs BOJIA, YTO MO3BOJISET
YIOBJIETBOPUTh HYXKIBI KOHEYHOTO MOTPEOHTEINST B TOPSYEM BOJOCHAOXKEHWH U OTOIUICHHH.
PaccMotpeH crioco0 NpakTHYecKOW pealn3alliy JaHHOTO IUKIIA Ha TNpPUMEpE BUraTels
AJI-31CT ¢ ucxomubm k1 36,4 % u npuBeneHbl 0COOEHHOCTH METOJMKH pacyera. [lokaszaHo,
YTO pEreHepaTHBHBIH IIMKJI C TepepaciiupeHneM Ooiee JI(PQEKTUBEH, UYeM YHUCTO
pereHepaTHBHBIN, HAIpUMeEp, POCT KII PEKOHCTPYHMPOBAHHOTO JIBUTATENs 10 CPABHEHHIO C
6a30BbM AJI-31CT npu crenenu pereHeparmu 0,85 B YUCTO pereHEPATHBHOM IUKJIE COCTaBHII
6,1 %, a B ukie ¢ nepepacmuperueM 13,7 %, npuueM NOBBIIIEHHE YASTbHON MOIIHOCTH JJISt
JByx BapuaHToB coctaBisieT 73 % u 100 % coorBercTBeHHO. JIOCTUIHYTBIE KIIJ| MMEIOT
ONMM3KMEe W JlaKe TIPEBOCXOAAT 3HAYSHHWS KIIJI OKCIUTYaTHPYEMbIX Mapora3oTypOWHHBIX
YCTaHOBOK. Tarke MpezcTaBiieH HOBBIH KOI((UIMEHT pereHepaiuy, MO3BOJSIOIINA OTPa3UTh
TEPMOAMHAMHYECKYIO ((PU3MUECKYI0) CYLIHOCTH IPOIIECCa PEreHepalyy.

KialoueBble ciioBa: ra3oTypOMHHasi YCTAHOBKA, pereHepaTUBHBIA TeNI000MeHHBIH
anmapart, BaKyyMHPYHOIMii KoMmIpeccop, KOMOWHMPOBAHHBIN TepMOIAMHAMHYECKHUM
IMKJI, pereHepanus, Ternaosas 3¢gppeKTHBHOCTD, KO3(pPHUINEHT pereHepanuu.

IMPROVED THERMODYNAMIC CYCLE
OF GAS TURBINE POWER PLANTS WITH HEAT RECOVERY
AND VACUUMING OF GAS IN THE TURBINE

A.S. Limanskii, K.V. Kahovskii, and V.V. Ankudimov

An improved thermodynamic cycle of gas turbine power plants with heat recovery and
vacuuming of gas in the power turbine is considered and for the implementation of this cycle
a vacuum compressor is provided for pumping gas. Water is used as an intermediate coolant,
which allows us to meet the needs of customers for hot water supply and heating. The method
of practical implementation of the regenerative cycle with vacuuming is considered using
the example of the AL-31ST engine with an initial efficiency of 36.4%, and the features of
the calculation methodology are given. It has been shown that the regenerative cycle with
evacuation is more effective than the purely regenerative one, for example, the increase in
the efficiency of the reconstructed engine compared to the base AL-31ST with a regeneration
efficiency of 0,85 in a purely regenerative cycle was 6,1 %, and in a cycle with overexpansion
13,7 %, and the increase in power density for the two considered options is 73% and 100%.
The calculated efficiencies of gas turbine power plants with regeneration and vacuuming in the
compressor correspond to and exceed the efficiency values of operating steam gas turbine
power plants. The new regeneration coefficient is also presented, revealing the thermodynamic
(physical) essence of the regeneration process.

KioueBble cioBa: gas turbine power plants, heat exchanger, vacuum compressor,
combined thermodynamic cycle, regeneration, heat efficiency, regeneration coefficient.
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HNCCJIEAOBAHUE PEXKUMOB PABOTbI
ABUAIIMOHHBIX ABUT'ATEJIEM HA OCHOBE
METOAOB YACTOTHO-BPEMEHHOI'O AHAJIM3A

Maii Cunb, Yxndon E, Tyn Uikan, Xyur Ilanb, YUenr I'yn

JlanHas TecToBas cucreMa ObUla pa3paboTaHa sl TOro, 4YTOOBI MOMOYH IIEPCOHANY,
0OCITY)KMBAIOIIEMY BO3IYIIHBIE CY/Ad, AaHAJIM3UPOBATh CHUTHAIBI BHOpalWHM JIBUTATENS.
Pe3ynpTaThl MOKa3agd, YTO CUTHAJIBI BUOpAIMH, MPEICTABICHHBIC B BHIC CIEKTPAIbHBIX
IUTIOTHOCTEH MOIIHOCTH U TPEXMEPHBIX TPapUKOB, IMCIOT OOJIee YEeTKUE MACHTH()HUKAIMOHHBIC
XaPAKTEPUCTUKH U JTYUIIIe TOMOTAIOT MPY MOUCKE HEUCITPABHOCTEH.

KuarwueBble ciioBa: aBHaHHOHHbIﬁ ABUTIAaTEJIb, BHﬁpaHHOHHbIﬁ CUIrHaJI, ME€TOd YaCTOTHO-
BPEMEHHOI'0O aHAJ/IN3a, aHAJIN3.

INVESTIGATION OF AIRCRAFT
ENGINE OPERATING MODES BASED ON
TIME-FREQUENCY ANALYSIS METHODS

Mai Xin, Zhifeng Ye, Tong Zhang, Xiong Pan, and Cheng Gong

This test system was developed to help aircraft maintenance personnel analyze engine vibration
signals. The results show that vibration signals presented in the form of power spectral densities
and three-dimensional plots have clearer identifying characteristics and are better able to assist
in troubleshooting efforts.

Keywords: aircraft engine, vibration signal, time-frequency analysis method, analysis.
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PEXXUMBI B3AUMOJIEVMICTBUSI
CBEPX3BYKOBOM CTPYH
C JIOIIATKAMMY BUXPEBOU TYPBUHBI

A.A. Makapos, I'.A. I'1e60B, U.U. Caymiun, A.E. I'oabuman

C nenbto MoOBBIEHUS! 3()(HEKTHBHOCTH BUXPEBBIX MAPOBBIX TYPOWH MPEINPHUHSTA MOMBITKA
aHayM3a BIMSHUS Oe3pa3sMepHOro paccTosHusi L/d oT cpe3a CBEPX3BYKOBOI'O COIUIA 10 JHCKA
TypOWHBI Ha BEIHYUHY PE3YJIBTHPYIOLMIEro Oe3pa3MepHOro KpPYTSAIIEr0 MOMEHTa. BriepBbie
MpOAHANTHU3UPOBAHA CBS3b BENHYUHBI L/D ¢ K03()(HUIMEHTOM TOIE3HOrO AEHCTBHS BUXPEBOI
TYpOMHBI, a TAKXKE MOKA3aHO MOTEHIHATBHOE yBenumdeHue 3()(HEeKTHBHOCTH BUXPEBOM TYpOUHBI
Ha 50-60% npu BeIoNHEHNY yciaoBust L/d=0,5.

KiiroueBble cjioBa: BUXpeBasi TypOMHA, KPYTSIMii MOMEHT, YUCJIEHHOE MOJeJIUPOBAHUE,
HATEKaHUe CTPYH.

REGIMES OF SUPERSONIC JET IMPINGEMENT ON
VORTEX TURBINE BLADES

A.A. Makarov, G.A. Glebov, L.I. Saushin, and A.E. Goltsman

In order to increase the efficiency of vortex steam turbines, an attempt to analyze the effect of
the dimensionless distance L/d from the supersonic nozzle exit to the turbine disk on the value
of the resulting dimensionless torque has been made. For the first time, the relation between
the L/D value and the vortex turbine efficiency has been analyzed, and a potential increase in
the efficiency of a vortex turbine by 50—60% at L/d=0.5 has been shown.

Keywords: vortex turbine, torque, numerical simulation, jet impingement.
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METAJIJIOTPAOUYECKHUA AHAJIN3 OLIEHKHA
IPPEKTUBHOCTHU PEMOHTA CBAPHOI'O ILIBA C
INPUMEHEHUMEM PASHOPOJAHBIX JIEKTPOAOB

®.U. Myparaes, A.P. Ky3ees, E.B. /lannsios

VYcrpaHeHHe — 9KCIUTyaTallMOHHBIX — JC(EKTOB  CBAPHOIO  COSMUHEHHS  TPYOOMpoBoIa
HHU3KOJIETMPOBAHHON TEPIIMTHON CTalM MPHUBEIO K PACTPECKUBAHUIO PEMOHTHOIO CBApPHOIO
mBa. MeramiorpaQUuecKUMA  MCCIIEIOBAHUSIMUA  BBISBJICHBI OCOOEHHOCTH CTPYKTYPHI H
MOBPEXKICHUSI MeTallla TOCIE PEMOHTA, BBITOJIHEHHOTO CBAapKOi B nBa 3Tama. OmnpeneneHsl
YYaCTKH PAa3HOPOJHOTO MeTalla CBapHOrO IIBA: AYCTCHUTHOW U TIEPJIMTHOW CTalH,
BBINOJHEHHBIE ¢ OOJIBIIMM BIIOXKEHHEM TEIlIa, MMEIOIIHE XOIOAHbIE M KPUCTAIM3aHOHHbIE
(packpeIThie TpelIMHBI). BBICOKHME TeMIlepaTypbl W CBapOYHbIE HAMPSKEHUS BBI3BHIBAIOT
pacTpeckuBaHKHe MeTajuia. TpeIluHbl pa3BUBAOTCS B0 TPAHCKPUCTAIUIMTHBIX JEHAPUTOB 110
CTBIKY ayCTEHUTHBIX U (DePPUTO-IIEPIUTHBIX TPAHUI] KOMOMHUPOBAHHOI'O METAJIIa PEMOHTHOI'O
CBapHOr'O MIBA.

KirioueBble c10Ba: cBapHOii 1I0B, MeTAJLTOrpadusi pa3HOPOTHBIE YIEKTPOIbI, HAPYIIeHHEe
TEXHOJIOTHH PEMOHTA.

METALLOGRAPHIC ANALYSIS OF ASSESSMENT OF
THE EFFECTIVENESS OF WELD REPAIR USING
DISHENOGEOUS ELECTRODES

F.I. Murataev, A.R. Kuzeev, and E.V. Danilov

Elimination of operational defects in the welded joint of a low-alloy pearlitic steel pipeline led
to cracking of the repair weld. Metallographic studies revealed features of the structure and
damage of the metal after repairs performed by welding in two stages. Sections of dissimilar
weld metal were identified: austenitic and pearlitic steel, made with a large input of heat, having
cold and crystallization (open cracks). High temperatures and welding stresses cause cracking
of the metal. Cracks develop along transgranular dendrites at the junction of the austenitic and
ferrite-pearlite boundaries of the combined metal of the repair weld.

Keywords: weld, metallography, dissimilar electrodes, violation of repair technology.
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JIASEPHBIA CTAHOK PACKPOSI METAJLIA
C UHTEJUIEKTYAJIBHOM NOJAEPKKON
OIIPEJIEJIEHUSI OITUMAJIBHBIX IIAPAMETPOB
MOIIIHOCTHY PE3AHUS

®.P. Hacw10yimH, A.I'. Konapamos, JI.H. Ilagurysimx,
P.M. XucamyTanHoB
HpI/IBeI[eH aHaJIM3 HUMCIOIUXCA JIa3€PHBIX CTAaHKOB pPAaCKposA MCETaljla, OIMCAaHbl HX
JOCTOMHCTBA U HEJOCTAaTKH. PaCCMOTpeHBI BO3MOXHOCTH z[anLHeﬁmero YJIydqui€Hus IpouecCcoB
packposa JUCTOBOIo MeTajlla JIa3CpHbIM CIIoco0OM 3a cueT BHCIAPCHUA B JIa3€PHBIC CTaHKH

aBTOMATHYECKOH CHCTEMBI PIHTCJ'IJ'IeKTyaJ'ILHOﬁ NMOAACPIKKKU  ONTHUMAJIBHBIX IMapaMETpOB
MOIIHOCTHU pE3aHUs.

KuarwueBble cioBa: J'la3€prIﬁ CTAHOK, ONTHMAJIBHBIC NapaMETpPbl peE3aHMsd, TOJIIUHA
pe3anus, TCPMUICCKOE BIIMAHUE, MUKPOTBEPIA0CTb, HHTC/UVICKTYAJIbHAasA MOAd€PKKA.

LASER METAL CUTTING MACHINE WITH
INTELLIGENT SUPPORT FOR DETERMINING
OPTIMAL CUTTING POWER PARAMETERS
F.F. Nasybullin, A.G. Kondrashov, L.N. Shafigullin,
and R.M. Khisamutdinov

The article provides an analysis of available laser metal cutting machines and describes their
advantages and disadvantages. The possibilities of further improving the processes of cutting
sheet metal by laser through the introduction of an automatic system for intelligent support of
optimal cutting power parameters into laser machines are considered.

Keywords: laser machine, optimal cutting parameters, cutting thickness, thermal
influence, microhardness, intelligent support.



NMPUBOPOCTPOEHUE, METPOJIOINA

N AHPOPMALIMOHHO-U3SMEPUTEJIbHbLIE MPUBOPbLI U CUCTEMbI

METO/J OBHAPY KEHUS PA3JIAIKU U3MEHEHUS
CPEJTHEI'O B TIOCJIEJOBATEJIBHOCTH TEKYIINX
3HAYEHUU TEIIOBOW AKTUBHOCTH
MOJIUMEPHOT'O MATEPUAJIA

A.A. Baiamos

BeigeneHue mone3Horo cUrHajga W3 IIyMOB SIBJISIETCS OHOW U3 aKTyalbHBIX 3a1a4 00paOoTKH
cUrHajoB. B aroii pabore mpejasiaraercsi HOBBIH METO/ OOHApyXEHUs pa3iagkd M3MEHEHHs
Cpe/IHero B MOCIIENOBATENFHOCTH TEKYIIMX 3Ha4eHHH KO3((HUIMEeHTa TEIIOBOW aKTUBHOCTH
MOJIMMEPHOTO MaTepuayia IPH TEIUIOBOM BO3JCHCTBUHM, B TOM YHUCIE C HCIOIb30BAHUEM

CBU-uznyuenus. [Ipemnaraemsiii MeTon BecbMa 3G (GEKTHBEH U UMEET MPOCTYIO PEaTU3aIHI0 B
MPaKTUYECKON JeSITETbHOCTH.

KuawueBble ciioBa: aJIropuT™m, I/IH(l)OpMaIII/IOHHO-I/I:{MepPITeJIbHaﬂ cucremMa, MeEToa,

NOJIMMEpHBbIe  MaTepHaJbl, CTPYKTYPHBIH mepexod, MNOJMMEpPbl, CTaTHCTUYECKHe
KpHUTepHH.

THE METHOD OF DETECTING THE BREAKDOWN OF
THE CHANGE IN THE AVERAGE IN THE SEQUENCE OF
CURRENT VALUES THERMAL ACTIVITY
OF THE POLYMER MATERIAL

A.A. Balashov

The extraction of a useful signal from noise is one of the urgent tasks of signal processing.
In this work, a new method is proposed for detecting the breakdown of the change in
the average in the sequence of the current values of the coefficient of thermal activity of a
polymer material under thermal exposure, including using microwave radiation. The proposed
method is very effective and has a simple implementation in practice.

Keywords: algorithm, information and measurement system, method, polymer materials,
structural transition, polymers, statistical criteria.
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CHEKTPAJIBHBIE XAPAKTEPUCTUKHA
TPAHCO®OPMATOPHBIX MACEJT 1 UX CMECEH B
BUINMOMU OBJIACTHU CIIEKTPA

B.K. Ko3aos, .M. Baaunyaiuna, P.A. I'manarysuiun, C.P. Bannyiiun

[IpencTaBneHsl pe3ynbTaThl HCCIAEOBAHHS CIEKTPATIBHBIX XapaKTEPUCTHK TPaHCPOPMATOPHBIX
macen 'K, T 1500, TKn u ux cmeceil B BuauMoil oOnactu crekrtpa. [IpuBeneH aHamm3
¢dororpaduii u crnekTpoB TpanchopmaTopueix macen 'K, T 1500, TKno u ux cMmeceil, JaHbI
WMHTEpIpeTallii  HaONMIoaeMbIX  sBJeHWHA. JlokazaHa BO3MOXXHOCTh  HMJCHTH(UKAIMK
TpaHc(OPMATOPHBIX MACEN K KOHKPETHBIM MapKaM 10 UX BU3YaJIbHBIM XapaKTEPUCTUKAM.

KuarwueBble ciioBa: Tpchd)opMaTopnoe MacJj10, JIJIOMUHECHECHIUA, PEJICEBCKOEC U3JTYyICHUE,
APpOMATHYECCKHUE COCTUHECHUS, 0€eH30JIbHOE KOJIBIIO.

SPECTRAL CHARACTERISTICS OF TRANSFORMER
OILS AND THEIR MIXTURES IN THE VISIBLE REGION
OF THE SPECTRUM

V.K. Kozlov, D.M. Valiullina, R.A. Giniatullin, and S.R. Valiullin

The results of a study of the spectral characteristics of transformer oils GK, T 1500, TKp and
their mixtures in the visible region of the spectrum are presented. The analysis of photographs
and spectra of transformer oils GK, T 1500, TKp and their mixtures is given, interpretations of
the observed phenomena are given. The possibility of identifying transformer oils for specific
brands by their visual characteristics has been proven.

Keywords: transformer oil, luminescence, Rayleigh radiation, aromatic compounds,
benzene ring.
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HEPA3PYHIAIQI[II/II71 KOHTPOJIb OBPA3IIOB
MHOT'OCJIOMHBIX KOMIIO3ULIHOHHBIX
KOHCTPYKIHNH C PASJIMYHBIMU JE®EKTAMHU

E.B. KportoBa, T.A. 3aiineBa, lao Kuen Knionr, O.A. Cauenkon

IIpu HepaspyImammEeM KOHTPOJIE MHOTOCIOWHBIX KOHCTPYKIMH JICTATCIBHBIX aIllapaToB
BKHOUM 3aJaveil SBIISETCSA ONpEACICHUE BHYTPEHHEH I'€OMETpPHH, OIlCHKA KadeCTBO KJICEBBIX
COCIMHEHUH, OIpeCcIcHUE HAJIWYUsl WHOPOIHBIX BKJIIOUCHHH, BBISBJICHHE PACCIOCHUS U
IIyCTOT, MCCIEJOBAHUE CTPYKTYpbl Marepuana. [Ipm 3ToM HEOOXOIMMO C JOCTATOYHOU
TOYHOCTBIO OIPEIEIUTh W KOOPAWHATHI Ae(hEKTOB W HX pasMepbl. Bce 3TO CyIIeCTBEHHO
OCJIOXKHSIET MPUMEHCHHUE TPATUIIMOHHBIX METOJIOB M aIlapaTypbl HEPa3pYIIAIOMIEro KOHTPOJIS.
Ha stamax oTpaOOTKH TEXHOJIOTHH MPOU3BOACTBA arperaToB HECYIIUX CHCTEM JICTaTEIbHBIX
anmapaToB ObUIa IOIMBITKA UCIIONB30BaTh JUISI TUATHOCTUKH aKyCTHUYECKHUE METOIBI U
PEHTTeHOrpa(uio, HO IMOJOXKHUTEIBHBIN 3P QeKkT He Obul monydeH. Haubosee mpueMiieMbiM,
MOCJIC MCIBITAHUA TECTOBBIX O00pa3sIoB, OKa3ajCsd METOI CIUPATbHOM KOMITBIOTECPHOU
TOMOTpaduu, KOTOPBIAH OBUI BHEAPEH JUIs KOHTPOJSA KadecTBa YHPYTUX OalloK BTYIIKH
HECyIIero BUHTA B MPOLECCEe MPOM3BOICTBA U TIEPel] YCTAHOBKOM METaNTUUECKUX JeTalleH.

KirodeBbie cji0Ba: KOMIO3MIMOHHbIE MATePHAJIbI, HEPA3PyIAIOIIMIT KOHTPOJIb,
PEHTreHOBCKAasA KOMNIBIOTepPHasi TOMOrpadus.

NON-DESTRUCTIVE TESTING OF SAMPLES OF
MULTILAYER COMPOSITE STRUCTURES WITH
VARIOUS DEFECTS

E.V. Krotova, T.A. Zaitseva, Dao Kien Cuong, and O.A. Sachenkov

In non-destructive testing of multilayer aircraft structures, an important task is to determine the
internal geometry, assess the quality of adhesive joints, determine the presence of foreign
inclusions, detect delamination and voids, and study the structure of the material. At the same
time it is necessary to determine the coordinates of defects and their sizes with sufficient
accuracy. All this significantly complicates the application of traditional methods and
equipment of nondestructive testing. At the stages of development of production technology of
units of aircraft carrier systems, there was an attempt to use acoustic methods and radiography
for diagnostics, but the positive effect was not obtained. The most acceptable, after testing of
test samples, was the method of spiral computed tomography, which was introduced to control
the quality of the elastic beams of the propeller hub in the production process and before
the installation of metal parts.

Keywords: composite materials, non-destructive testing, X-ray computed tomography.
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AHAJIA3 MTOT'PEINHOCTEN U3MEPUTEJBHBIX
KAHAJIOB CUCTEMBbI BO3YIIHBIX CUT'HAJIOB
OJHOBHUHTOBOI'O BEPTOJIETA C HEITIO/IBUKHBIM
MHOI'O®YHKIINOHAJIBHBIM ITPUEMHUKOM

B.B. Coanarkun, E.C. E¢ppemona, /I.E. Pomanos, K.B. Cosjzatkuna

PaCCManI/IBaIOTCH NEPCHCKTUBBI TNPUMCHCHUA Ha OIHOBHUHTOBBIX BEPTOJICTAX CHCTEMBbI
BO3AYHIHBIX CHUTHAJIOB Ha OCHOBC HCIIOABUIKHOI'O MHOFO(I)yHKLII/IOHaJ'II)HOFO IIpUCMHHUKaA.
HpI/IBOZ[HTCH AHAJIUTHYCCKHUC MOACIIN OIpCACIICHUA BO3AYHIHBIX CHUT'HAJIOB u
HWHCTPYMCHTAJIbHBIX HOFpeIJ.IHOCTeﬁ U3MCPUTCIIBHBIX KaHaJIOB CHUCTEMbI Ha XapaKTCPHBIX
peKUMax SKCIuTyaTallii OAHOBUHTOBOI'O BEPTOJICTA.

KuarwueBble cjioBa: BEPTOJ€T, BO3AYHIHbIC CUTHAJIBI, UBMEPEHUE, CUCTEMA, Hel'[OI[BI/[?KHI)Iﬁ
NPUEMHHUK, HU3MEPUTCJIBbHBIC KaHa/lbl, HWHCTPYMCHTAJbHBLIC MOIPE€INIHOCTH, MOIAECJIH,
XapaKTEepPHbIC PEKUMbI.

ERROR ANALYSIS
OF INSTRUMENTATION CHANNELS OF THE AIR DATA
SYSTEM OF A SINGLE-ROTOR HELICOPTER WITH
THE FIXED MULTIFUNCTIONAL RECEIVER

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

The prospects of using the air data system based on the fixed multifunctional receiver on single-
rotor helicopters are considered. Analytical models for determining the air signals and
instrumental errors of the instrumentation channels of the system in the typical operating modes
of single-rotor helicopter are presented.

Keywords: helicopter, air signals, measurement, system, fixed receiver, instrumentation
channels, instrumental errors, models, characteristic modes.
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JTATUUK TAPAMETPOB OKPY KAIOLIEN BO31Y LLIHOM
CPE/JIbI MOIBUKHBIX OFLEKTOB HA OCHOBE
HENOJBUKHOI'O HEBBICTYNAIOIIEIO MPUEMHUMKA
HABETAIOLIETO MOTOKA

B.M. Coapnarkun, E.C. E¢pemona, B.C. CosgaTkun

PaccmaTpuBaroTCs 3a7auM, U1 PENICHUS KOTOPBHIX HEoOXoauMma HH(OpMAIUsA O Imapamerpax
OKpYXKarolieid BO3IYIIHONH Cpelbl HA IOABMKHBIX OOBEKTAX B MECTE€ HMX HaXOKIACHHS B
TEKYIIUH MOMEHT BPEMEHH, M HEJOCTATKH MCIIONB3YEMBIX IS MOIYYE€HHUs TOM HH(pOpMaLuu
TPAJUIIMOHHBIX JATYUKOB M  HM3MEPUTEIbHO-BBIYUCIUTENBHBIX CHCTEM. PaCKpbIBarOTCS
MPUHIUIBI TIOCTPOSHUS, aHATUTHIECKHE MOJETH HWH(POPMATHBHBIX CUTHAJIOB, ATOPUTMOB KX
00paboTKK U OmpeaeeHns MapaMeTpoOB OKPYKAIOIIEH BO3AYIIHON Cpeabl Ha BBIXOAE OIHOIO
HHTETPUPOBAHHOIO JATYUKA C HEMMOABIKHBIM HEBBICTYIAIOIIUM MPUEMHUKOM HabEraromero
BO3AYIIHOTO MOTOKA. OTMEYaroTCs KOHKYPEHTHBIE MPEUMYINECTBA W O0NaCTh MPUMEHEHHUS
JATYHKA.

KiroueBble cjioBa: MOABMKHBIN 00BEKT, OKPY:KAIOIIASI Cpeaa, BO3AYLIHbIE MapaMeTphbl,
JATYUK, HAOEralmmii TNOTOK, HEBBICTYNAINIMIA NPHEMHHK, MOIeJIH CHTHAJIOB,
00padoTKy UHpOpMAIUM.

SENSOR OF AMBIENT AIR PARAMETERS OF MOVING
OBJECTS BASED ON A FIXED NON-PROJECTING
INCIDENT FLOW RECEIVER

V.M. Soldatkin, E.S. Efremova, and V.S. Soldatkin

Problems that require information about the parameters of the surrounding air environment on
moving objects at their location at the current moment in time, and the disadvantages of using
traditional sensors and measuring and computing systems to obtain this information
are considered. The principles of construction, analytical models of informative signals,
algorithms for processing them and determining the parameters of the surrounding air
environment at the output of one integrated sensor with a fixed, non-protruding receiver of
the oncoming air flow are revealed. Competitive advantages and scope of application of the
sensor are noted.

Keywords: moving object, environment, air parameters, sensor, incoming flow, non-
protruding receiver, signal models, information processing.
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CUCTEMA KOHTPOJIA
BUOMEXAHNYECKHUX NAPAMETPOB I'PEBIIOB

T.®. llepoakoBa, A.JI. OBuunnukoB, C.C. Cenos, [I.A. IlaxomoB

PaccmatpuBaercst cucreMa  KOHTpOJIs  OMOMEXaHHMYECKUX  IIapaMeTpoB  TIpellloB B
aKaJeMH4yecKoil rpebiie, Ha OCHOBE OecIpoBOJHOM Iepepaud faHHbIX. IlpemmoxeHa
CTPYKTYpHasi cXxeMa TOJICUCTeMBbI cOopa M Tepenadd MHQGOpMaIMu O JaBJIEHHH CIOPTCMEHa-
rpeblla Ha 4acTH JIOJKM Ha OCHOBE OJIOKOB, ocHameHHBIX Bluetooth-momyssimu. BeiOpan Tum
TEH30/IaTYMKOB U pexuM padotsl Bluetooth.

KiiloueBble cjioBa: 0eclHpoOBOAHAsI CHCTEMA CBSI3M, TEH30JATYUK, TAPUPOBOYHBLIMH
k03¢ uuuent, Bluetooth mony.ib, Bexymmii 1 Be1oMblii MUKPOKOHTPOJLIIEP.

THE CONTROL SYSTEM OF BIOMECHANICAL
PARAMETERS OF ROWERS

T.F. Shcherbakova, A.L. Ovchinnikov, S.S. Sedov, and D.A. Pakhomov

The paper deals with the system of control of biomechanical parameters of rowers in rowing,
based on wireless data transfer. The structural scheme of the system for collecting and
transmitting information about the athlete rower's pressure on the boat parts on the basis of units
equipped with Bluetooth modules is proposed. Selected type of strain gauges and bluetooth
operation mode.

Keywords: wireless communication system, load cell, calibration factor, Bluetooth
module, master and slave microcontroller.
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TEJEMETPUUYECKASA CUCTEMA
CBOPA M TIEPBUYHOM OBPABOTKH HHO®OPMALIUN
CO CIIOPTHUBHOMU JTOJAKH

T.®. HlepdakoBa, C.C. Cenos, M.A. Konben

PaGora mocBsIeHa MOJEPHHM3ALUKM CHCTEMBI KOHTPOJS JAHHBIX TPEHUPOBOYHOIO IpOIlecca
CIIOPTCMEHOB B aKaJeMHYECKOHl rpebie Ha OCHOBE TMepeqayd [aHHBIX C [TOMOIIBIO
OecripoBoaHOM CBs3H. [lonmydeHHbIE PE3YIBTATHI MO3BONISIOT aHATU3UPOBATh TEXHHUKY Ipebiin
CIOPTCMEHOB U B JajibHEHIIeM yiuydinaTh ee. IIpeacTaBieHa CTPYKTYpHas CXeMa CHCTEMBI
cOopa u nepeaayu HHGOPMAIIUK O ABWKSHUU Becell MpH rpediie Ha ocHOBe 010ko0B ¢ Bluetooth
MOIYNIAMH. BeIOpaH THIT 1 HEOOXOIUMBIE MTApAMETPhI JaTUHKA.

KiloueBble cioBa: akcejepoMerp, rupockon, Bluetooth, mogenr Master — Slave,
KOMIUIEKCHBII cOOp JaHHBIX, aKaJeMuuecKasi rpedJisi, MUKpokonTposuiep PIC.

TELEMETRY SYSTEM FOR THE COLLECTION
ND PRIMARY PROCESSING OF INFORMATION
FROM A SPORTS BOAT

T.F. Shcherbakova, S.S. Sedov, and M.A. Kop’ev

The work is devoted to modernization of the data control system of the training process of
athletes in rowing on the basis of data transfer by means of a wireless communication system.
The results obtained allow to analyze the rowing technique of athletes and to improve it further.
The scheme of data acquisition and transfer of information about rowing movements on
the basis of blocks with Bluetooth modules is presented. Accelerometer-gyroscope sensor type
is chosen.

Keywords: accelerometer, gyroscope, Bluetooth, Master—Slave model, complex data
acquisition, academic rowing, PIC microcontroller.
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