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MATEMATHUKA U MEXAHUKA

VK 539.374: 620.178.3

. C. Jlobposonvckuii, maructpanT, VxI'TY umenn M. T. Kanamnukosa (Dobrovolsky D. S., Master’s
degree student, Kalashnikov ISTU)

JHepreTu4ecKuii MeTo ONpefeseHHs] HANPSKeHUH M NPYromjiacTH4YecKux Aedopmanumii je-
MeHTOB KOHCTpykumii ¢ TpemuHamu (Energy method for determination of stresses and elastic
plastic deformations of structural elements with cracks)

IIpeonazaemcs undceHepHblll Memoo onpeoeneHus 21A6HbIX MECMHbIX HANPAICEHULl U YNPY2onaa-
cmuyeckux oeghopmayuti, OCHOBAHHLIN HA BbIABIEHHBIX IHEPEMUUECKUX 3AKOHOMEPHOCIAX 0ehopmu-
POBAHUSA MamMepuana 601U3u 6epuLlHbl MPewuHr 8 Ynpy2om U NAACMU4ecKom COCMOAHUSAX.

An engineering method for determining principal local stresses and elastic plastic deformations is
proposed based on the detected energy patterns of the material deformation near the crack tip in the
elastic and plastic states.

KaioueBble c10Ba: MHTCHCUBHOCTH HaNpsDKEHUH M aedopmanuii, yaenbHas SHEprus M3MEHEHUS
(bopMBI, OIIeHKa TPUEMIIEMOCTH METO/IA.

Keywords: intensities of stresses and strains, specific energy of shape change, evaluation of the
method acceptability
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YK 65.012.23

B. C. Knexogxumn, TOKTOp TeXHUYECKUX HayK, ipodeccop, kI TY umenn M. T. Kanammukosa (Klekovkin
V. S., DSc in Engineering, Professor, Kalashnikov ISTU)

A. A. Jlanunosa, crapuuii npenogasatens, ok TY umenn M. T. Kanamnukosa (Danilova A. A., Sen-
ior Lecturer, Kalashnikov ISTU)

HccaenoBanue moaenu pacuera cuieprum (Model of synergy calculation)

B pabome nposedeno uccredosanue 6 obnacmu eapMOHU3AYUU NPOYECCO8 U NPEdIONCEHA MOOeb
pacuema cunepeuu 8 cucmeme meneodxcmenma kavecmea (CMK), a makoice nokazanvl npasuna oyeHxKu
2apMOHU3AYUU NO KPUMEPUSIM.

The research is carried out in the field of harmonization of processes. The model of synergy calcula-
tion in the quality management system (QMS) is proposed, and evaluation rules for harmonization ac-
cording to criteria are also shown.

KuaroueBble c10Ba: rapMOHM3UPYEMBIN MPOLIECC, CUHEPTHs, KPUTEPUU TapMOHM3AIMH, MaTeMaTH-
YyecKast MOJIeNb pacyeTa CHHepruieckoro 3ddexra.

Keywords: harmonized process, synergy, criteria of harmonization, mathematical model for calcu-
lating the synergetic effect.
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YK 621.3.04

M. A. Komenvuuxos, maructpant, Vx['TY umenn M. T. Kanamnukosa (Kotelnikov M. A., Master’s
degree student, Kalashnikov ISTU)

A. A. bawaposa, maructpant, IxI'TY umenun M. T. Kanamuukosa (Basharova A. A., Master’s degree
student, Kalashnikov ISTU)

A. B. l]enamckuii, TOKTOp TE€XHWYECKUX Hayk, npodeccop, UxI'TY umenn M. T. Kanamnukosa
(Shchenyatskiy A. V., DSc in Engineering, Professor, Kalashnikov ISTU)

I1. B. Jlexomyes, ctapumii npenonasarenb, Mk TY umenu M. T. Kanamnukosa (Lekomtsev P. V., Senior
Lecturer, Kalashnikov ISTU)



ITocTanoBka 3a1ayl MaTeMATH4YeCKOr0 MOJAeJHPOBAHHS CTEP:KHEBOI'0 YYBCTBHUTEJIBLHOIO 3Jie-
MEHTa TBepPA0TeJbHOro BoJIHOBOro rupockomna (Task description of mathematical modeling of a
rod sensor element of a solid state wave gyroscope)

B oannoii cmamve npuseden amanus cpasHUMeENIbHbIX XAPAKMEPUCTNIUK PE30HAMOPO8 PA3IUYHO20
muna. Onucan npuHyun Oeucmeusi CMmepI*HCHe8020 MeepoomenbHO20 2UPOCKona. Buisaenenvt amanvl u
3a0a4u 0anbHeUUUX UCCIe008aHULL 8 U3VHEHUU CBOUCIE CMEPICHEB020 PE30HAMOopa.

This paper present the analysis of comparative characteristics of various resonators. The principle
of operation of a solid state gyroscope is described. Stages and tasks for further research of rod
resonator properties are stated.

KiroueBble cjioBa: cTep>KHEBON UyBCTBUTENbHBIN 3sieMeHT (CUD), TBepOTEIbHBIN BOJIHOBOM T'U-
pockon (TBI'), U3, pe3onarop.

Keywords: rod sensor element (RSE), solid state wave gyroscope (SWG@G), sensor element (SE),
resonator.
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YK 629.7.023:620.178.3

P. B. Mopmyns, Hayuno-npousBojactBeHHoe oObenunenue «lckpay», [lepmb, [lepMckuii HarioHAIBHBIHM
WCCIICIOBATEITLCKHIA TToNMTeXHUUeCKuin yHuBepcuteT (Mormul R.V., PJSC Research and Production Asso-
ciation "Iskra", Perm National Research Polytechnic University, Perm)

M. FO. Ezopos, Hayuno-niponsBosictBeHHOE oOberauHenne «Vckpa», [lepmb, [lepMckuii HalmoHaTBHBINA
UCCIIEA0BATEeNbCKUI MoNUTeXHYeckuil yHuBepcuret (Egorov M. Yu., PISC Research and Production As-
sociation "Iskra", Perm)

A. B. Ilopy6os, Hayuno-npousBojctBenHoe oObenunenue «Vckpay, [lepmb, [lepMckuii HanmoHanbHbIN
WCCIICIOBATEITLCKHI MOJIMTeXHNIeckuil  yauBepcutet (Porubov A. V., PISC Research and Production As-
sociation "Iskra", Perm National Research Polytechnic University, Perm)

YucaeHHoe MOJeIMPOBAHUE HANPSIKEHHO-1e(POPMHUPOBAHHOIO COCTOSIHHS 3J1€MEHTOB PAKETHOI0
ABUraressi IkctpeHHoro oraenenus (Numerical modelling of the stress-strain state of elements of
the rocket engine of emergency departure)

Onpedenenvl napamempsl HANPAACEHHO-0EPOPMUPOBAHHO20 COCMOAHUSL DNIEMEHMO8 DPAKEMHO20
osueamersi skcmpenno2o omoenenus (P30) npu Oelicmeuu maxcumanoHol maeu U 6HYmpeHHe20 Ka-
MepHozo daenenus. Ilo pezynomamam npoekmHulx pabom Ovlia onpeoeneHa naubonee payuoHaIbHAs
KOHCMPYKMUBHO-KOMNOHOB0YHAsA cxema PD0 no kpumepusam mMakcumanbHoO HAOEICHOCMU NpU Mu-
HUMANbHOU cmoumocmu u obecneueHusi mpeoyemoti maccvl 0gueamend. B pamkax uucnennoeo sxcne-
PUMEHMA NONYYeHbl OYeHKU NO pacnpedeneHuio Kodgguyuenma 3anaca npoOYHOCMU Hecywux oemainet
koncmpykyuu. IIposedena epuguxayus pe3ynibmamos YUcieHH020 MOOETUPOSAnUs ¢ OAHHbIMU AGMO-
HOMHBIX ucnvimanuii kopnyca P/[20.

The parameters of the stress-strain state of elements of the rocket engine of emergency departure
(REED) under the action of maximum thrust and the internal chamber pressure are determined in the
paper. Basing on the design works the most rational design-layout scheme of REED is determined ac-
cording to criteria of maximum reliability at the lowest cost and providing the required weight of the
engine. Within the numerical experiments, distribution of the safety factor for load-bearing structural
parts is estimated. Verification of numerical simulation results with the independent data of REED
shell tests is carried out.

KiroueBble ci10Ba: pakeTHBIN ABHraTelb KCTPEHHOTO OTACNCHHS, PAKETHBIM OJOK aBapHIHOTO
CIIACEHUs, YUCIEHHOE MOJAEIMPOBAHUE, HANpPSKEHHO-IE(POPMUPOBAHHOE COCTOSIHME, PECHUBEp, TAra,
TEIUIO3aIIUTHOE TOKPBITHE, 3a11aC MPOYHOCTH.

Keywords: rocket engine of emergency departure, emergency rescue rocket unit, numerical simula-
tion, stress-strain state, receiver, thrust, thermal barrier coating, safety factor.
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YK 629.7.023:620.178.3

P. B. Mopmyns, Hayuno-npousBoactBeHHoe oObenunenue «lckpay», [lepmb, [lepMckuii HarioHAIBHBIHM
WCCIIeIOBATENLCKII TIoymTexHndeckuii  yauBepceureT (Mormul R. V., PJSC Research and Production As-
sociation “Iskra”, Perm National Research Polytechnic University, Perm)

C. H. Mep3nakos, llepMckuil HalMOHAJIBHBIM HCCIEIOBATENBCKUM MOMUTEXHUUECKUH YHUBEPCUTET
(Merzlyakov S. N., Perm National Research Polytechnic University, Perm)

M. FO. Ezopos, Hayuno-niponsBosicTBeHHOE oObemauHenne «Vckpa», [lepmb, [lepMckuii HalmoHaTBHBINA
HCCIIE0BATEeNbCKUI MouTeXHuueckuil yHusepcuret (Egorov M. Yu., PISC Research and Production As-
sociation “Iskra”, Perm)

A. B. Ilopy6os, Hayuno-npousBojactBenHoe oObenunenue «Vckpay, [lepmb, [lepMckuii HanmoHabHBIN
WCCIICIOBATEITLCKHI MOJIMTeXHNIecKkuil  yauBepcutet (Porubov A. V., PISC Research and Production As-
sociation “Iskra”, Perm National Research Polytechnic University, Perm)

YucsieHHOe MOJeJIMpPOBaHue TeI10Boro cocrosuus kopnyca PJATT Ha maccuBHOM ydacTke mosera
(Numerical modeling of the thermal state of the SRM shell under passive flight phase)

Ilocmpoena mamemamuueckas MoOeNb CONPAICEHHOU 3A0ayu NO PAcnpeoeneHur0 Nnapamempos
Menyo8o20 COCMOAHUS Kopnyca pakemnozo osuzameins meepoozo monauea (PATT) e pexcume «nac-
casicupy, 8 KOmopou 0OHOBPEMEHHO YUUMBIBAICS KOHBEKMUSHbIU U PAOUAYUOHHBLI Men1000MeH, men-
JIONPOBOOHOCMb U MENI000MeH, 00)CN06NEHHbIl 83AUMOOEUCMEUEM YaCMUlY KOHOEHCUPOBAHHOU (a3bl
¢ Mamepuanamu meniosou 3aujumvl, HeauHelnvle menioguzuyeckue xapakxmepucmuxu (T@X) mame-
PpUano8 KOHCMpYKYuu.

I paznuunebix mpaekmoputi noiema, m. e. auHul osudcenus (JI1]) snepeemuueckoil ycmaHosKu
(DY), nposeden pacuem memnepamypHno2o cocmosHus YUTUHOPULECKOU Yacmu KOpnyca 6 cedeHuu no
3a0HeMy IK8amopy 6 30He MUHUMATbHOU MONWUHbL menio3aujumno2o nokpouimus (1311).

IIpu pacuemax yuumwleaics nooozpes KOpnyca UsHympu 6 pe3yivmame nepepacnpeoesenus menio-
801 SHepeUU U3YyUeHUuem 8 npoyecce 0Cmul8aHus npokokcosannwix crnoee 1311. Ilo pesynomamam pac-
Yyema noay4eHo, Ymo HOMUHATIbHAS MACCA YHOCUMbIX MAMepuanios Kopnyca (6 pe-
3ynbmame Koxkcosanusi enympenne2o 1311 u evieopanus mandxcem) cocmagnsem 12 ke na koney paboo-
mol 0sucamens.

The paper presents a mathematical model of the conjugate problem on distribution of parameters of the
thermal state of the solid fuel rocket motor (SRM) shell in the "passenger” mode. The model simultaneously
takes into account the convective and radiative heat transfer, thermal conductivity and heat transfer due to
the interaction of particles of condensed phase with materials of heat protection, nonlinear thermal physi-
cal characteristics (TPC), and materials of the construction.

For different flight trajectories, that is, lines of movement (LM) of the power plant (PP) the tempera-
ture state is calculated for the shell cylindrical part at the section along the rear equator in the zone of
minimum thickness of the thermal barrier coating (TBC).

The calculations took into account the shell heating from inside as the result of redistribution of heat
radiation in the process of TBC coke layers cooling. According to the calculation results, it was found
out that the nominal mass of the entrained shell material (because of domestic TBC coking and cuff
burnout) is 12 kg by the end of the motor operation.

KiroueBble ci10Ba: YMCICHHOE MOJICTUPOBAHHUE, PAKETHBIA IBUTATENb TBEPIOTO TOIUIMBA, TEILIO-
3alIUTHOE MOKPBITHE, U3IYyUYEHHE, a’dpOJIMHAMUUYECKUIM HArpeB, TEPMOJIECTPYKIMS, CTENEHb YEPHOTHI,
NPOAYKTHI CTOPAHUs], METOJ] KOHEUHBIX 3JIEMEHTOB, YHOC Macc.

Keywords: numerical modeling, solid fuel rocket motor, thermal barrier coating, radiation, aerody-
namic heating, thermal degradation, degree of blackness, combustion products, finite element method,
mass loss.

C19-22



MAIINMHOCTPOEHHE

YK 621.9.06

A. A. bawaposa, maructpanT, xI'TY umenn M. T. Kanamnukosa (Basharova A. A., Master’s degree
student, Kalashnikov ISTU)

M. A. Komenvnukos, maructpant, VbxI'TY umenn M. T. KanamnukoBa (Kotelnikov M. A., Master’s
degree student, Kalashnikov ISTU)

A. B. ll]enamckuii, TOKTOp TEXHUYECKUX HayK, npodeccop, NxI'TY umenu M. T. Kanamuukosa
(Shchenyatskiy A. V., DSc in Engineering, Professor, Kalashnikov ISTU)

O030p HAKONUTENBbHBIX YCTPOMCTB W KPUTEPHEB MX NMPOCKTHPOBAHUS HA NpPHMepe y4acTKa
TOKAPHO-pPeBoJIbBepHbIX cTaHKOB ¢ UITY GA-2600 u GA-2600/300 (Review of buffer units and
their design criteria by the example of GA-2600 and GA-2600/300 NC turret lathe department)

B oannoti cmamve paccmompervl 60npocvl a8mMoMamu3ayuu mexHoi02u4ecko2o npoyecca. Hzyue-
Hbl 8UObI HAKONUMENbHBIX YCIMPOUCME U NposedeHa ux cucmemamuszayus. Paccmompen nooxoo k cos-
0aHuio opueHmupylouje2o HakonumenbHo2o ycmpoticmea. IIpeonosxcena cmpykmypa PTK men epawe-
HUsL (cmynuywl, OUCKU).

The paper considers the issues of computer-aided manufacturing processes. Types of buffer units
are studied and systemized. The approach to creation of an orienting buffer unit is considered. The
structure of process flow diagrams for rotation bodies (hubs, disks) is proposed.

KioueBble cjioBa: TpaHCIIOPTHO-HAKOIIUTENBHAS CHCTEMAa, OPUCHTUPYIOIIEE HAKOIUTEIFHOE YCT-
poiicTBo, OyHkep, craHok ¢ UITY, PTK, cTtpykrypa.

Keywords: transporting buffet system, orienting buffet unit, bunker, NC machine-tool, process flow
diagram, structure.
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YK 621.833

M. O. Bepewaeun, couckareins, VXI'TY umenn M. T. Kanamnukosa (Vereshchagin M. O., PhD Appli-
cant, Kalashnikov ISTU)

Oco0eHHOCTH BbIOOPa MapaMeTPOB CHUPOMIHBIX Nepeaay ¢ MATbIMHU NepeJaTO4YHbIMHM OTHOLLICHHUSI-
mu (Features of parameter selection for spiroid gears with small gear ratios)

Bonpocwvl npoexmuposarnus cnupoudnvix nepedau ¢ manrvimu (menee 10) nepedamoynvimu omuouie-
HUAMU pACCMampusaomes 8 Hacmosueti cmamve. Iloxazano, umo Ha HA4ATLHOM dMane NPoeKmMupo-
8aHUsL — 6bIOOpE CXeMbl nepeoayu — KIUesbiMU AGIAIOMCA KOIPhuyuenmol HApy#CHO20 ouamempda
Koneca u ouamempa eepuiun eumkog uepegaxa. Ilokazana paznuya 6 6v160pe YKa3aHHbIX KOIphuyueH-
MO8 6 3a8UCUMOCIU OM nepedamounoco omuoutenus. IIpednodceno ucnoivzoeams memoo O10KU-
PYIOWUX KOHMYPO8 OJisl PAYUOHAILHO20 8b100pa YKA3AHHLIX KO OuUyUenmos, 6 KOMopom yuumsled-
IOMCsl 2eoMempudecKue 02panuderus, d makice 0CHO8Hble NoKa3amenu CnupouoHol nepedayu. llpeo-
cmaeien npumep OIOKUPYIOUUX KOHMYPO8 01 DOIbUL020 U MATI020 NepedamoyHblX OmHouleHutl. /lanvl
PpeKomMeHOayuu no 8blO0PY NaApaAMempos CNUpOUOHOU nepeoadu npu Maiom nepeoamoiyHom omHoule-
HUU.

Design issues for spiroid gears with small (less than 10) gear ratios are studied in this paper. It is
shown that on the first design stage — selection of the gear scheme — the basic parameters are the coef-
ficients of the gearwheel outer diameter and worm thread tips diameter. The difference in selecting the
pointed coefficients depending on the gear ratio is shown. The method of blocking contours is proposed
for the rational selection of the pointed coefficients, where geometrical restrictions and also basic fac-
tors of spiroid gears are considered. An example of blocking contours for big and small gear ratios is
shown. Recommendations for selecting the parameters of spiroid gears with small gear ratios are
given.

KarueBble ciaoBa: ciuponHas nepeaaya, BEIOOp MapaMeTpoB, cXxeMma Iepefaydu, OJOKHpYIoIue
KOHTYPBI, T€OMETPUYECKNE OTPAHUYECHHUSI.



Keywords: spiroid gear, selection of parameters, gear scheme, blocking contours, geometrical re-
strictions
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YJIK 621.983(622.2)

1O. O. Muxaiinos, noxtop texuudeckux Hayk, k[ TY umenu M. T. Kanamnukosa (Mikhailov Yu. O.,
DSc in Engineering, Professor, Kalashnikov ISTU)

A. C. Kapasaesa, actimpant, UxI'TY umean M. T. Kanamuukosa (Karavayeva A. S., Post-graduate,
Kalashnikov ISTU)

Pa3paboTka TeXHOJIOrHH H30TEPMHYECKO IITAMIOBKH JI€TAJH TUINA «ANNApPaT HANPABJISTIOLIAN
(Development of isothermal forging technology for “guide machine” part)

B oannoti cmamve npoananuzuposana mexHono2us U32omosieHus. 0emaiu «annapanm HanpasisiiowuiLy,
exoosaueti 6 COOPKY YeHMPOOENCHO20 HACOCA O/ NOObeMa Hedmu U3 21yOUHHbIX 3anedxcell. Bvlsignenvl ne-
docmamxu OAHHOU MEXHON02UU U NPeOdIONCEHbl CNOCOObL UX pPelleHUs, MmaKue KaKk noobop mamepuand,
mexHono2uu uz2omosnenus. Paspabomanvl uepmedsicu nokosok u wmamnogou ocnacmku. Ilpousgedeno
mpexmepHoe mooenuposarue 8 npozpamme Q-Form mexnonocuu uzeomosieHust nymem uzomepmuieckoll
UWMAMNOBKU U OAHbl PeKOMEHOaYUU OJisk ROCIe0VIouel ONbIMHOU WMAMNOBKUL.

This article presents the analysis of a technology of manufacturing the “machine guide” part, included
in the assembly of a centrifugal pump for lifting the crude oil from deep reservoirs. Drawbacks of this tech-
nology are revealed and methods of their elimination are proposed, such as the selection of a material and
manufacturing technology. Drawings of forgings and die tooling are designed. The program Q-Form al-
lowed to carry out the three-dimensional modeling of the manufacturing technology by isothermal forging.
Recommendations for further experimental stamping are given.

KiueBble cioBa: m3oTepMuuecKas MITAMIIOBKA, aJIOMHUHHMEBBIM CIUIaB, IIEHTPOOEKHBIH HAcCOC,
TPEXMEpPHOE MOJICITUPOBAHHKE, JIa3epHas cBapka, Q-Form, TEXHOIOTHS U3rOTOBIICHHUSI.

Keywords: isothermal forging, aluminum alloy, centrifugal pump, three-dimensional modeling, la-
ser welding, Q-Form, manufacturing technology.
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VIIK 623.4.014

C. I'. Cenemkos, TOKTOp TeXHUYECKUX HAyK, podeccop, I TY umenn M. T. Kanamnukosa (Selet-
kov S. G., DSc in Engineering, Professor, Kalashnikov ISTU)

Kpurepun Morymecrsa u MaHeBpeHHOCTH cTBOJIBHBIX cucTeM (The criteria for power and agility
of barrel systems)

B cmamve ananusupyromes coomumowlenus makux Xapakmepucmux CMEOIbHbIX CUCmEM, KAK Md-
HeB8PEeHHOCb U MO2YUWecmeao, 0aemcs 000CHO8AHUE NPUMEHUMOCTU KpUmepues, OnpeoeisieMulx KaK
KO2Ghhuyuenm ucnorb308aHus Memania u KodQG@OuyueHm mocywecmed, npusoosimcs NOJONCEHUS,
060cHO8bI8AIOWUE NPUMEHEHUE YCMPOUCME 2auleHUs UMNYIbCA OMOayU.

The author examines in the article the relation of such characteristics of barrel systems as agility
and power. Justification is given for applicability of the criteria, defined as the ratio of metal use and
power factor. Statements grounding the use of the devices for damping the recoil impulse are pre-
sented.

KiawueBble c10Ba: MaHEBPEHHOCTh, MOTYIIIECTBO CTBOJLHOW CHUCTEMBI, 3()p(PEeKTUBHOCTD rameHus
UMITYJIbCa OTJauu.

Keywords: agility, power of the barrel system, efficiency of damping the recoil impulse.
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YK 623.4.014

C. I. Cenemxkos, npoeccop, nokrop TexHndeckux Hayk, VbkI'TY umenu M. T. Kanamnukosa (Selet-
kov S. G., DSc in Engineering, Professor, Kalashnikov ISTU)

C. C. Hsanosa, crapumii npenogasatens, VOkI'TY umenn M. T. Kanamnukosa (Ivanova S. S., Senior
Lecturer, Kalashnikov ISTU)

Knaccudukanusi cnoco6oB yMeHbIIeHUs 1elCTBHSI UMITYJILCA CHJIbI OTa4i BHICTPeEJIa HA HOCH-
Tesb opy:xus (Classification of methods for reducing the impulse action of the recoil

B cmamve npeonosicena opueunanvhas mopghonocuueckas kiaccugpurayus cnoco6o8 ymeHvuleHus
UMRYIbCA CUTLL OMOA4U Ha 1aghem opyous, 0X8amulearowdsi KAK cnocobbl NPAmMo20, mak U KOCGeHHO20
6030elCmBUs Ha OMOayy CMpenKo8020 U APMULILEPUNICKO20 OPYHCUL.

In the article the authors propose an original morphological classification of methods for reducing
the impulse of the recoil force on the gun carriage, covering both ways of the direct and indirect im-
pact on the recoil of small arms and artillery weapons.

KuroueBble cioBa: kinaccudukaiys, UIMITyJIbC OTAa4H, BRICTPE, CIIOCO0.

Keywords: classification, method, recoil impulse, shot.
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N3MEPUTEJIbBHAS TEXHUKA

VK 621.382.8

A. B. banaeypos, OO0 «MynwstuseiiB» (Balagurov A. V., OJSC «Multiwavey)

K. I'. Mep3snakoea, AHO «YueOnslii nientp «Hedrsanuk» (Merzlyakova K. G., Autonomous Nonprofit
Organization «Training Center «Oilmany)

A. M. 3wikos, acnupant, k' TY umenu M. T. Kanamnukosa (Zykov A. M., Post-graduate, Kalash-
nikov ISTU)

A. I1. Tropun, nOKTOp TeXHUYECKUX HaykK, nmpodeccop, kI TY umenu M. T. Kanamnaukosa (Tyurin A.
P., DSc in Engineering, Professor, Kalashnikov ISTU)

IIpoekTHpoBaHue cBeTOAMOAHOIO (az3mdpuraropa sl CHCTEM AKTHBHOIO LIYMONOAABJIEHHS
(Design of the LED fuzzificator for active noise cancellation systems)

IIpeosapumenvrasn KauecmeeHHAsl OYeHKA YPOBHSL 36VKA C NOMOWbIO C8eMOOUOOHOU WIKAbL (haz3ugu-
Kamopa, 6cmpausaemozo 6 aKmusHble WYMONOOABNAWUE HAVWHUKY, NOMOo2aem NOIb306ament0 He
MONLKO MOYHO HACMPOUMb UX K pabome, HO U 6eCmu MOHUMOPUHZ YPOBH: 36YKa HA pabouem mecme. AK-
MYAIbHLIM CIMAHOBUMCS NPOSKMUPO8anUe Passudukamopa Ha d1eKMpoHHOU KoMnonenmuou oasze. /s
00CMUICEHUsL IMOU YellU BbINOTHEH AHAU3 CYUECMBYIOWUX KOMROHEHMOS C Y4emom Ux pasmepos, Cmou-
MOCMU U 803MOICHOCIIU CO30AHUA CXEMbl C MUHUMATLHBIM KOAUYECBOM 3NIeKMPOHHBIX KOMNOHEHMOS, 8
yacmuocmu, opaiieepos cepuu LB1409, LB1412 u LM3916. B 6a30601i cxeme ucnonwb3yemcs mod4eunas
UHOUKAYUS CUCHANA C 803MOICHOCHIbIO 3AMEHbl Ha TuHelinylo. Ha ocnoge mexnono2uuecko 0oKyMeHma-
Yuu Ha MUKpocxemy ovlia paspabomana cxema Ol UsMepeHusi YposHs ayOUOCUSHAN08, 20e 3a eOUHUYY U3-
Mmepenust 63am 1 0B, a mooenuposanue ¢ UCNOIL308AHUEM NPOSPAMMHO20 UCHOYHUKA CUSHANA NOKA3ATO,
umo cxema pabomocnocobna u modxcem Oblmb UCNONIBL306AHA 8 KAYeCmee USMEPUMens YPOosHsI WyMd 6 Co-
cmase aKmusHbIX WYMO3AUWUMHBIX HAYwHUKos. Peanusayua ycmpoiicmea gassuguxamopa maxdice no-
360/151€m BbINONIHAMb OYEHKY UYMA 8 PeXCUME PeanbHO20 8peMenU npu papadbomke npubopos aKkmueHo2o
WYMONOOABNEHUS 8 YCIMAHOBKAX 6EHMUIAYUU.

Preliminary quality assessment of the sound level with LED scale fuzzificator, embedded into active
noise-canceling headphones, helps the user not only to fine-tune them to work, but also to monitor the
sound level in the workplace. It becomes relevant to design a fuzzificator on the basis of electronic
components. For this purpose the analysis is carried out for existing components with regard to their
size, cost, and the possibility of creating a circuit with the minimum number of electronic components,
in particular, a series of drivers LB1409, LB1412 and LM3916. The point indication of a signal with
the possibility of substitution by a linear one is used in the basic scheme. Based on the technical docu-



mentation for the chip scheme, a scheme for measurement of the audio signal is developed, wherein 1
dB is taken as the unit of measurement, and simulation by the software signal source showed that the
scheme is efficient and can be used as a measure of the noise level within active hearing protectors.
Implementation of the fuzzificator device also allows to estimate the noise in real-time when developing
the active noise cancellation devices in ventilation.

KawueBbie ciaoBa: ¢az3udukarop, akTHBHBIC [IyMOIOTJIOMAOIINE HAYIIHUKH, DJIEKTPOHHBIC
KOMITOHEHTHI, IpaiiBep, MPOCKTUPOBAHUE.

Keywords: fuzzificator, active cancelation headset, electronic components, driver, design.

C 42-47

YK 623.45(045)

B. . 3aboromckux, TOKTOp TEXHUYECKUX HAYK, cTapIinii Hay4HbIi coTpyaHuk, UxI'TY umenu M. T.
Kanamnukosa (Zabolotskikh V. 1., DSc in Engineering, Senior Research Worker, Kalashnikov ISTU)
10. H. Jlunuenko, xannuaatr TexHumdeckux Hayk, Hormuckuit pumman OAO «HIIO «IIpubop» (Lip-
chenko Yu. N., PhD in Engineering, Deputy CEO, CEO of Noginsk Department of PC “SPA” Pribor™)
B. I Pomanos, Horunckuit punnan OAO «HITO «IIpubop» (Romanov V. G., Deputy Director on
Testing Department of Noginsk Department of PC “SPA” Pribor™)

V’. P. llapunos| , acnupant, xI['TY nmenn M. T. Kanamnukosa (LS'haripov R. R|, Post-graduate,
Kalashnikov ISTU, Deputy head of control and test station of Noginsk Department of PC “SPA” Pri-
bor”

MeTtonuka u anmapatypa NnoMexoycTOWYMBOW perucrpanuy UWHEQOPMAIUH NPH UCIBITAHUM
Majiokaan0epubix OoenpunacoB (Method and apparatus of noise immunity registration of
information during small-caliber ammunition test)

Paccmompen npoyecc svicmpena u pecucmpayuu 6AIUCMUYECKO20 8PEMeHU U CKOPOCMU CHApAOa,
ONMUYECKOT peUCmpayuu 21eMeHmMos U CHapsAxceHus chapaoa. [lpeocmagnen memoo nomexoycmouuugo
peaucmpayuy UsMepumenbHOU uHgopmayuu u cocmas annapamypul 015 ee pecucmpayuu. Paccmompena
npupooa nomex, GIUAIOUUX HA OOCMOBEPHOCHIb PESUCPUPYEMOll UHPOPMAYUU, a MAKIHCe PEKOMEHOayUU
O/ UX YCMPAHEHUS.

The process of shots and recording the time and speed of a ballistic missile, optical recording the ele-
ments and the shell equipment are reconsidered. A method of noise immunity registration of measuring in-
formation, and composition of the equipment for its registration are given. The nature of the noise affecting
the accuracy of the recorded data is considered, and recommendations for their elimination are presented.

KarueBbie cjioBa: MoMeX0yCTOHYMBAsI PETHCTPALINS, METOIUKA H3MEPEHHsI, OOCTIPUTIACHI.

Keywords: noise immunity registration, measurement technique, ammunition.

C 48-51

V]IK 625.76.08
M. @. 3akupos, xanaunat texuundeckux Hayk, VDkI'TY umenu M. T. Kanamnukosa (Zakirov M. F.,
PhD in Engineering, Associate Professor, Kalashnikov ISTU)
P. A. Menvwukos, crynenr, WxI'TY umenn M. T. KanamnukoBa (Menshikov R. A., Student,
Kalashnikov ISTU)
U. B. llyxnun, ctynent, UxkI'TY umenn M. T. Kanamnukosa (Shuklin I. V., Student, Kalashnikov
ISTU)
OcHaleHue J1a00paTOPHOTo CTeHIa PA0OYUMHU OPraHaMM JUISl MCCJIeJ0BAHUS MUTATeJell Majo-
radapuTHbix cHeroouuctureseil (Equipping the laboratory stand with executive tools to research
the small-sized snow blower feeders)

Buvibop koncmpykmuenvix napamempos u pexicumos pabomsi pabouux opeaHo8 MAuH HeB03MONC-
HO ocyujecmeums 6e3 UCCIe008aHUsI NPoYecca 83aumooelicmeus paboue2o opeana co cpedou. B cma-
mve paccCMOMpPeHvl 8APUAHMBL OCHAWEHUSL CYujecmayroue2o 1abopamoprnozo cmenoa «I pynmoauviii



KAHA» pabodumu opeanamu akmueHo20 NPUHYUNA Oellcmeusl 01 UCCLe008aHUs. numameinel Mauoea-
bapummusix cHe2oouUCmumernell.

The choice of design parameters and operating modes of the machine’s executive tools is impossible
without researching the process of executive tool interaction with the environment. The article reviews
the options for equipping the existing laboratory stand « Gruntovyi canaly with executive tools possess-
ing the active operation principle to research the small-sized snow blower feeders.

KaroueBbie ciioBa: pabouwnii opraH, 1a00paTOPHBI CTEH, CHETOOYHCTUTEIh, UCCIICIOBAaHHUE, CHET.

Keywords: executive tool, laboratory stand, snow blower, research, snow.
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YK 621.757

B. I’ Ocempog, noxkTop TexHW4YeCKuX Hayk, npodeccop, kI TY umenu M. T. Kanamnaukosa (Osetrov
V. G., DSc in Engineering, Professor, Kalashnikov ISTU)

E. C. Crawes, acnupant, UxI'TY umenu M. T. Kamammukosa (Slashchev E. S., Post-graduate,
Kalashnikov ISTU)

Bei0op mMeTona nocTHKeHHsI TOYHOCTH 3aMbIKawmero 3seHa pasmepHoil nenu (Choice of the
method for achieving the accuracy of the closing link in the dimension chain)

B cmamve paccmampueaemcs knaccuguxayus ceszeti u Memooos MOOEIUPOBAHUS. PASMEPHBIX Yenell.
Ha ocnoge cunmesa mHodcecmea npou3so0CmMEeHHbIX NApamempos NPUBOOUMcs 102udecKkas maonuya os
8b100pa MeMOOa OOCMUNCEHUS MOYHOCU 3AMBIKAIOWE20 36€HA C NOMOUWbIO 0)1e8bIX (YHKYUIL.

The article describes the classification of couplings and methods of dimension chains modeling. Basing
on the synthesis of many different production parameters, the logic table is given for choosing the method of
achieving the accuracy of the closing chain link by means of Boolean functions.

KuaroueBble cjoBa: MeTonbl JIOCTM)KEHUST TOYHOCTH, YIpaBisiomipe OyneBbl  (PyHKLHUH,
KiaccuuKaiys cBs3eil MeTona cOOpKH, MHOXKECTBCHHAs Ta0IHIIa BBIOOpPA METO/Ia COOPKH.

Keywords: methods for achieving the accuracy, controlling Boolean functions, classification links
of assembling method, multiple logical table of choosing the assembling method.

C 55-58

YK 621.382.32

I1. A. Ywarxos, NOKTOp TeXHUYECKUX HaykK, ipodeccop, kI TY numenu M. T. Kanamnukosa (Ushakov
P. 4., DSc in Engineering, Professor, Kalashnikov ISTU)

A. B. lllaopun, acnupant, UxI'TY umenu M. T. Kanamnukosa (Shadrin A. V., Post-graduate, Kalash-
nikov ISTU)

Peanu3zauuss mapamMeTpuuyecKoro 3jeMeHTa ¢ (PPaKTaIbLHbBIM HMIeaaHcoM Ha ocHoBe MOII-
cTpykTypsl (Implementation of the parametric device with fractional impedance on basis of
MOSFET)

B cmamve npeonoocen eapuanm peanuzayuu napamempuiecKo2o 1eMeHma ¢ GpakmaibHbiM Um-
neoancom (II2PU), cocmoawezo uz MOII-cmpykmyp, 6 Komopom OpoOHblL ((hpaKmaivHblil) noKaza-
meb YaCMOMHOU 3A8UCUMOCIU UMNEOAHCA MONCEN USMEHAMbCS NYMeM NPUTONCEHUSL HANPSHCEHUSL K
NOIYNPOBOOHUKOB0U nodn0dicKe. TIpousseden 6b1800 vipadicenuti y-napamempos MOII-cmpyxmyp kax
YUEeMbIPEXNONIOCHUKO8, A MAKJICe HAUOeHbl 3a8ucumocmu azowacmomuou xapakmepucmuku (@YX)
IIDDH om npunodceHno2o HanpaxceHus:, noOmeepicoarowue napamempuyeckoe usmeHeHue 0pooHoco
noKazamensi 4acmomHou 3asucumocmu umneodauca. llpuseden npumep mononoeuu ycmpoucmed 8 no-
JIYNPOBOOHUKOBOL MEXHOTIOSUMU.

A MOSFET implementation of a parametric device whose impedance has a non-integer (fractional)
dependency on the frequency is presented. The fractional order can be tuned by applying a voltage to
the semiconductor substrate. An admittance matrix of the transistors as four-terminal devices is de-
rived, and phase characteristics of the structure are obtained and plotted. The characteristics depend



on the applied substrate voltage and it proves the ability of the fractional order to be tuned parametri-
cally. A layout of the structure in CMOS technology is also presented.

KiaroueBble cjioBa: 3JeMEHT ¢ (PpaKkTaIbHBIM HMIICIAHCOM, PE3UCTHBHO-EMKOCTHBIA 3JIEMEHT C
pacrpeeieHHbIMU TTapaMeTpaMHu, MapaMeTPUICCKHIA AIEMEHT, METAILI-OKCH -0y poBoHIK, MOII-
tpansuctop, MOII-cTpykTypa.

Keywords: fractional-order device, RC-network with distributed parameters, metal-oxide-semiconductor,
MOSFET.
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YK 621.771.3

b. A. Axumoeuu, NOKTOp TeXxHUYEeCKUX Hayk, mpodeccop, kI TY umenn M. T. Kanamnukosa (Yaki-
movich B. A., DSc in Engineering, Professor, Kalashnikov ISTU)

1O. H. llenxosnuxosa, VbxI'TY umenn M. T. KamamnuukoBa (Shelkovnikova Yu. N., Kalashnikov
ISTU)

MeToabl M CpeICTBA U3MEPEHUS PE0JIOTHYECKUX XapaKTepucTHK OypoBbix pacTBopoB (Methods
and means of measuring the rheological characteristics of drilling muds)

Buvinonnen 0630p memo0os u cpedcms onpeoenenus peoiocsuteckux ceotcmea 6yposuix pacmsopos. Ilo-
KA3aHo, Ymo Olisl UCCIe008AHUS PEONOUYECKUX XaPaKMeEPUCMUK OYPO8bIX pACMBOPO8 1eleco0dpasHo uc-
NONb3068AMb BUCKO3UMEMPbI C KANUWLIAPAMU, BbINOTHEHHbIMU 8 8Uude Koabyeso2o 3azopa. llpednocena
KOMNJIEeKCHASL MemoOUuKa onpeoeieHus muna 0ypogo2o pacmeopa u peosiocutdecKux XapaKmepucmux 6s3-
KONJIACMUYECKUX HCUOKOCMEN, a maKice YCmpoucmeo 0 ee peanu3ayuu.

The paper presents the review of methods and means of determining the rheological characteristics
of drilling muds. It is shown that it is reasonable to use the viscometers with capillaries in the form of a
ring gap for investigation of the rheological characteristics of drilling muds. The complex system to
define the drilling mud type and rheological characteristics of viscous-plastic liquids and the device for
its implementation are offered.

KuroueBble cjioBa: OypoBoil pacTBOp, MPOMBIBKA CKBa)KUH, PEOJIOTHUECKHE XapaKTEPUCTUKH, BUC-
KO3UMETPBHI.

Keywords: drilling mud, washing of wells, rheological characteristics, viscometers
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KOMIIBIOTEPHAS IMHI'BUCTUKA

YK 004.048; 004.912

M. H. Mokpoycos, xkanaunaT Texandeckux Hayk, Vbx['TY umenn M. T. Kanammukosa (Mokrousov M. N.,
PhD in Engineering, Associate Professor, Kalashnikov ISTU)

H. H. Yupxosa, maructpanr, VbxI'TY umenn M. T. KamamuukoBa (Chirkova N. N., Master’s degree
student, Kalashnikov ISTU)

N3BaeyeHne aHHBIX U3 KOMMepuYecknx BeO-popymoB (Data extraction from commercial web fo-
rums)

B cmamve onucvigaromes cywecmsyrowue nooxoovl noUcCKa OAHHbIX 8 MeKcme U npeoiazaemcs
CnOcob u3eneyeHuss OAHHbIX C KOMMEPUECKUX 6e0-(popymMo8 Ha OCHOBE Pe2YIAPHBIX BbIPANCEHU, CIlO-
sapell u ananuze coceoCmayrouux ampubymos. Ilpugoosmesa cmpykmypa u npumepsbl XpaHeHus peay-
JIAAPHLIX BbIPANCEHULL U NPABUIL NOUCKA ampudymos, onucauue 3KCnepumMesma 6 papabomanHol npo-
2PAMMHOLL cucmeme NOUCKA U pe3yibmamol d¢)hekmusHocmu ussieyeHus OaHHbIX.

This article reviews the existing approaches in the area of data retrieval from texts and provides a
method for extracting data from commercial web forums based on regular expressions, dictionaries
and analysis of adjacent attributes. The article describes the data structure used for storing and orga-



nizing regular expressions and information extraction rules and gives the examples of such rules. The
experiment is conducted to determine the accuracy of analysis, for which a special information system
is used implementing the method described in the article.

KawueBbie ciaoBa: aBroMaTHueckass 00paboTKa TEKCTa, W3BJICUYCHUE JTAHHBIX, PErYJISIpHbIC BbIpa-
JKeHUS, HTH()OPMAIIMOHHBIH MTOWCK.

Keywords: natural language processing, data extraction, regular expressions, information retrieval.
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SHEPI'ETHUKA

YK 536.421.1

P. 3. Kacumos, bxI'TY umenn M. T. KanamnukoBa (Kasimov R. Z., Post-graduate, Kalashnikov
ISTU)

M. @. Xucamymounos, aciupant, kI TY umenn M. T. Kanamnukosa (Khisamutdinov M. F., Post-
graduate, Kalashnikov ISTU)

K pacuery napaMmeTpoB npoueccoB ¢GyHKIMOHUPOBaHUS (a30MeHSIOMMX TeMIOAKKYMYJIHPYIOLIHX
MAaTepPUAJIOB B COCTABe TeIUI03alUTHBLIX KOHCTpYKUMii (To calculation of parameters for functioning
of phase changing heat accumulating materials in the structure of heat protected constructions)

Ob603Hayenbl N0OX00bl K pacuemy uzmMeHenus pazo8020 cOCMOAHUL 8 YCMPOUCMEBAX, COOEPHCAUUX
JIe2KONNIABKUE MAMEPUATbl, U ONPEOeieHbl 0COOCHHOCMU NOCIeOHUX C NO3UYULL UX UCHOIb30BAHUSL OISl
AKKYMYIUPOBAHUSL ENTI0BOU IHEPIUU.

IIpedocmaenenvl pe3yrbmamsl YUCIEHHO20 MOOCTUPOSAHUSL NIAGTIEHUsL U OMBEPOe8AnUsl NApaduHa,
UCNONIB3YEeMO20 8 Kauecmee HANOIHUMENS 8 02PANCOAIOWUX KOHCIPYKYUAX UYL MENToU30NAYUOHHBIX
cucmemax.

The article deals with approaches for calculating the variation of phase condition in devices which
contain fusible materials. The particular qualities of fusible materials are determined with regard to
their application for accumulation of thermal energy. The results of numerical modeling of paraffin
melting and solidification used as a filler in enclosing constructions and thermal insulation systems are
represented.

KarwueBble cjioBa: TEIUIO0OOMEH NPHU TUIABJICHUU W OTBEP/IEBaHUH, TEIIOAKKYMYJIUPYIOIIAE MaTe-
pHabl, CTENIEHb U3MEHEHHS (Pa30BOT0 COCTOSIHMUA.

Keywords: heat exchange in melting and solidification, heat accumulating materials, degree of
phase state variation.
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YAK 621.317.7
M. JI. Hosocenos, actiupant, kI'TY umenn M. T. KanamaukoBa (Novoselov M. L., Post-graduate,
Kalashnikov ISTU)
B. K. bapcykos, xanguaat texundeckux Hayk, VDkI'TY umenu M. T. Kanamaukosa (Barsukov V. K.,
PhD in Engineering, Kalashnikov ISTU)
Cnoco0b1 MogempoBanus padoTsl Tpex(a3HOH CeTH ¢ pa3IHYHbIMHM THNAMH Harpy3ok (Meth-
ods for modeling the operation of a three-phase circuit with various types of loads)
Paccmampuesaromes cnocobwvr nocmpoenus mamemamuieckou mMooenu pabomsl mpexgasHou dex-
MPUYECKOl cemu ¢ paziudHbIMU MUnamu Hazpy3ox 6 pamkax naxema npocpamm NI Multisim u NI
LabVIEW. Ilpu usmenenuu npuHyuna NOay4eHus: NUMarujeco HanpsajiceHus 6 cxeme u noCmpoeHuu
uzobpasxcenus mpexgasHou cucmemvl MOKO8 U HANPANCEHUN HA KOMNIEKCHOU NJIOCKOCMU OJs
noaydenus 200o2paga, Ha2ia0HO NOKA3bI8AIOWe20 UsMeHeHue hopMbl, OMIUYHOU OM CUHYCOUOAILHOU,
U Xapaxkmepu3syrowezo Hazpy3Ky eeHepamopa, oCyWecmennemcs aHaiu3 d0eK8amHoCcmu Memood.
The paper considers the methods for developing a mathematical model of operation of a three-phase
circuit with various types of loads by means of software NI Multisim and NI LabVIEW. The adequacy of the



method is analyzed when varying the principle of obtaining the supply voltage in the circuit and plotting the
image of the three-phase system of currents and voltages at the complex plane in order to get the hodo-
graph demonstrating the pattern variation and characterizing the generator load.

KarwueBbie cioBa: Tpexdasnblii rogorpad, HECUHYCOUIATBHOCTh, HEJIMHEHHBIC MOTPEOUTEINH, HUC-
KaXeHHne ()OPMBI ITUTAIOICH CETH.

Keywords: three-phase hodograph, unsinusoidality, non-linear consumers, distortion of the supply
net pattern.
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YK 621.1.016.4+697.978+662.925.6

A. D. Ilywikapes, NOKTOp TEXHUYECKUX HaykK, podeccop, VKI'TY umenn M. T. Kanamnukosa (Push-
karev A. E., DSc in Engineering, Kalashnikov ISTU)

U. A. Ihuxapes, accuctent, k' TY umenu M. T. KanamnukoBa (Pushkarev I. A., Assistant, Kalash-
nikov ISTU)

AHaJINTHYECKHII pacyeT POTOPHOI0 pereHepaTHUBHOIO Temjaoo0MeHHHKa (Analytical calculation
of the rotor regenerative heat exchanger)

Paccmampusaemces ooun u3 cnocoboe cHudiceHuss nompeoaeHusi IHePeopecypcos8 nymem Ymuiu3ayuu
MeENJia 8bIMANCHO2O B030YXA C NOMOUWbIO POMOPHO20 peceHepamopa. [lpu donyuenuu b6eckoneuro 60b-
WOt MenIonPO8OOHOCMU MENIOHOCUMENel U 8Pawalowyenicss Mampuybl NOTyYeHbl AHATUMUYEecKUe 3a6U-
cumocmu OJis Ux memnepamyp.

One of the ways to decrease the consumption of energy resources by utilization of the exhaust air heat by
means of a rotor regenerator is considered. At an assumption of infinitely big heat conductivity of heat car-
riers and the rotating matrix the analytical dependences for their temperatures are received.

KaioueBble c10Ba: aqbTepHATUBHBIC UCTOYHUKH SHEPTUH; POTOPHBIA PETEHEPATUBHBINA TETUIOOOMEH-
HUK.

Keywords: alternative energy sources; rotor regenerative heat exchanger.
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VYJIK 696.48:536.27

U. K. llaopun, actiupant, UxI'TY umenu M. T. Kanamaukosa (Shadrin I. K., Post-graduate, Kalash-
nikov ISTU)

E. B. Kopenanos, kanauaatr TeXHUYECKUX HayK, momeHT, VDkI'TY umenu M. T. Kanamnaukosa (Kore-
panov E. V., PhD in Engineering, Associate Professor, Kalashnikov ISTU)

ITapamerpuyeckmii anaamu3 3Q(PeKTHBHOCTH TeNI000MEHHOT0 000PY/A0BAHNUS B CHCTEMAX TeIJI0CHAD-
:kenus (Parametric analysis of the efficiency of heat exchange equipment in heat supply systems)

IIpeonoicenvt napamempvl 05t CPAGHEHUsT MENTO0OMEHHUKOB, NPUMEHAEMbIX 8 CUCEeMAax Menio-
CHabOMCeHUs, yuumoleaowue ux sHepeemuyeckue, QYHKYUOHANbHbIE, IKCHIYAMAYUOHHbBIE U CHPOU-
MeNbHO-MOHMAdICHble Xapakmepucmuxu. [Iposeden cpasHumenbHblll AHAIU3 KA4eCMBEEeHHbIX XapaKme-
PUCTUK KOHCYXOMPYOHBIX U NIACMUHYANBIX MENI000MEHHUKOS.

Parameters are proposed for comparison of heat exchangers used in heat supply systems, taking into
account their energy, functional, operational, and construction descriptions. A comparative analysis is car-
ried out for qualitative characteristics of the shell and tube heat exchangers and plate heat exchangers.

KarwueBbie cjioBa: CpaBHCHHE TEIIOOOMEHHHKOB IO MapaMeTpaM, IUIACTUHYATBIA TETI00OMEH-
HUK, KOKyXOTPYOHBIN TEeTI000MEHHHK, 3P PEKTUBHOCTD TEIUIOOOMEHHUKOB, XapaKTEPUCTUKH TEILIO-
00MEHHUKOB, ()aKTOPHI BIOOpA TETITIOOOMEHHHUKOB.

Keywords: comparison of heat exchangers according to the parameters, plate heat exchanger, shell
and tube heat exchanger, efficiency of heat exchangers, characteristics of heat exchangers, factors of
exchangers selection.

C90-95

VIK 621.18



B. C. Illymos, acnupant, xI'TY umenn M. T. Kanamnukosa (Shutov V. S., Post-graduate student,
Kalashnikov ISTU)

K pacuery TeMIepaTypHOro moJjisi HpOIyKTOB CrOPaHHUs B ILIMOBBIX TPY0aX TemJI0reHepupyrOIInx
ycranoBokK (To the calculation of the temperature field of combustion products in flue pipes of
heat generating plants)

Ipununamu HU3KOmMeMnepamypHol Koppo3uu CMAHOBAMCA CHUNCEHHble PedCUMbl pabomvl Ko-
MeNbHbIX YCMAHOBOK, HU3KUE MeMNepamypbl ObLMOBbIX 2A308 HA 8X00e 8 ObIMO8ble Mpyobl, dehekmol
MA200YMbEB020 MPAKMA, HANPUMEP HENIOMHOCMU, NPUBOOAWUe K noococam 6030yxa, u opyeue. C
Opy2oll CMOPOHYbL, 3a8bluleHUe MEMNePamypbl YX00AUUX 24308 AGNAEMC S IKOHOMUUECKU Heyenecooo-
PA3HbIM, MAK KaK 5Mo Npusooum K nepepacxody monausa u chudxcenuro KIIJ] komenvhoil 8 yeniom.
Ananuz pesxicumos pabomul 0bIMOBOU MPYObL He BO3MOJiCEH be3 pacuema memnepamypHo20 nojsi npo-
O0YKmMO8 c20paHus 8 Hetl, KOMopblil AGIAEMCsi OOCMAMOYHO CLONCHOU 3a0aUell.

The causes of low-temperature corrosion are the reduced modes of operation of boiler systems, low
temperature of flue gases at the inlet to the flue pipe, the exhaust tract defects, such as leaks, leading to
aspiration of air, and others. On the other hand, overestimation of the temperature of flue gases is eco-
nomically impractical because it leads to excessive fuel consumption and the reduced boiler efficiency
in general. Analysis of the modes of operation of a flue is not possible without calculation of the tem-
perature field of combustion products in it, which is quite a challenge.

KiroueBble cjioBa: MeTOIMKa, SHEProcOEpEKEHUE, MATEMAaTHIECKOE MOJICTTMPOBAHUE, KOTEIbHAS.

Keywords: technique, energy conservation, mathematical modeling, boiler room
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HAHOTEXHOJIOI'MA

YK 691.421.24

0. H. I'unyuykasa, acnupant, VxI'TY umenu M. T. Kanamnaukosa (Ginchitskaya 1. N., Post-graduate,
Kalashnikov ISTU)

T. B. boukapesa, maructpant, VbxI'TY umenu M. T. Kanamnukosa (Bochkareva T. V., Master’s de-
gree student, Kalashnikov ISTU)

Moanpukanusi CTpOUTEIbLHON KePaMUKH JAUCIIEPCUSIMI MHOTOCJIOMHBIX YIJIEPOAHBIX HAHOTPYOOK
(Building stoneware's modifications by dispersions of multi-walled carbon nanotubes)

B cmamve paccmompeno 6nusinue MHOSOCIOUHBIX YeNePOOHbIX HAHOMPYOOK HA CEOUCMBA KepamuKu
cmpoumenvHo2o HasHaverus. 1Ipueedensi pe3yibmanmvl MEXAHUYECKUX UCNbIMAHULL, MAKH#Ce NPOAHATU3U-
POBAHbI CHUMKU MUKPOCIPYKIMYPbL U CHEKMPbl OUPDEPeHyuaIbHO-CKAHUpYIowell Kalopumempuu Kepa-
Mudeckux obpasyos. Ycmarnoeneno, umo npu dobasnenuu Hanompyook 6 konuvecmee 0,005 % om maccol
BIICYUIE20 NPOYHOCHIL CHIPYA HA Cocamue go3pacmaem 6 2 pasza, a nocie 00cuea npoyHOCHb MOOUpU-
YuposanHvix 0bpazyos cocmaensiem bonee 300 % om npouHocmu KOHMPOTLHLIX 0OPA3Z0E.

The influence of multi-walled carbon nanotubes on properties of ceramics for building purposes is
considered in the article. The results for mechanical tests are given, microstructure's pictures and
ranges of the differential scanning calorimetry of ceramic specimens are also analyzed. It is estab-
lished that at addition of nanotubes in number of 0,005% of the binder mass, the compression strength
of raw material increases twice and the strength of the modified specimens after roasting makes more
than 300% of the strength for the control specimens.
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