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0(GHLHKATEHOrO ONMOHEHTa J.T.H., Mpodeccopa A.I'. JlanTeBa Ha AUCCEPTALIMIO
HBanosa  Cepres  Huxonaesuu «Temsootnaua npum  cTpyliHO-
ne¢gIeKTOpHOM OXJIa’KAeHHH TYPOHHHBIX JIONATOK ¢ MojycepHYecKHMH
BBICTYIAMH H BbIEMKaMM», IIPE/ICTABICHHYIO Ha COMCKaHHe yYEHOH CTereHH
KaHJu/aTa TeXHUIECKUX HaykK 1o crnenuanbHocTsIM 01.04.14 — Termodusuka u
Teoperudeckas TterorexHuka; 05.07.05 - TemoBble, 3IeKTpOpaKeTHEHIE
ABUTaTE]Id ¥ SHEPrOyCTaHOBKH JIeTaTeIbHbIX allapaToB

AKTYaJIbHOCTB TeMbl. BaXHBIM (akTOpOM, 06eCIIeUHBAIOIINM BEICOKYIO
5(QEeKTUBHOCTE U SKOHOMHYHOCTH TEIIOOOMEHHOr0 060PYIOBAHHS, SBISETCS
HCNOJNIb30BaHUE  Pa3JIMYHBIX CIOCOOOB HHTEHCHGUKAIMH TeIIooOMeHa,
TEXHOJIOTHSI U3TOTOBJIEHHS KOTOPBIX XOPOILO OCBOEHA B TPOM3BOJICTBE.

MHoro4ucleHHbIe pe3yabTaThl UCCIEAOBAaHHN ¥ (aKThl IMPAKTHIECKOTO
UCIIOJIb30BAHUS IMOKa3bIBAIOT, UYTO CTPYHHOE OXJIaXIeHHEe 0OIamaeT BBICOKOM
TeINIOOOMEHHOH 3 (GeKTHBHOCTBIO.  J[efCTBUTENBHO,  CTPYHHBIH o0yB
IIOBEPXHOCTH Hallell IIMPOKOe IpUMEHEHHWE I OXJIAXKACHHS HauboJee
Harpy’XeHHBIX B TEIUIOBOM OTHOLIEHHM JeTalell M y3JIOB ra30TypOHHHBIX
JBUTATEJIEH U SHEPTOYCTaHOBOK.

B TO ke Bpems, B YCIOBHSIX HW3BECTHOH TEHIEHIMH IOCTOSHHO
TIOBBIIAIOLIETOCS ~ yPOBHS  TEMIIEpaTyp B TEPMOAMHAMUYECKOM LIUKJIE
ra3oTypounHblXx nasurateneii (I'TJ) u ra3oTypOUHHEIX YCTaHOBOK (ITY)
JOCTUTHYTOrO yPOBHA 3((EKTHBHOCTH OXJaXJEHHS HMIIAKTHBIMH CTPYSMH
JIONAaTOK Tra30BBIX TYpOMH MOXeT OBITh HENOCTATOYHO Ui ObGecrneueHus
3aJJaHHOT'O pecypca UX paboThl.

brnaronapsi cBoelf TeXHOTOTHYHOCTH M BBICOKOM TEIJIOTHAPABINYECKOI
3G (QEeKTUBHOCTH BEChbMa IIMPOKOE PACIpPOCTPAHEHHE HA MPAKTHUKE IIOJTYYHIIH

MHTEHCU(DUKATOPEI TEMI00OMeHa B BUZIE MATPHI] MONycheprIecKUX BBICTYIIOB



KO3 QHUIHEHTbI TEMI00Ta4H, KOTOpble 0G06IATNCh B BUIE KPUTEPHAIBHBIX
YPaBHEHHUIA.

B pabore Takxke HccrenoBaiCcs BONPOC BIMSHHUS BBICOTH KaHAma Ha
CPCIHIOIO TEIUIOOTAAYy OT BBICTYIIOB K OXJaXIAOIIEeMy BO3AyXy B 00JacTH
71000BO¥ TOYKH U HA y4acTKe IOCIeAeiCTBHS.

Kak cremyer W3  BBINONHEHHBIX  JKCIEPHMEHTOB, BBISBICHHBIC
COHCKATeNIeM TEHIACHUMH BIMSHHUS BBICOTHl KaHala Ha TEIUIOOTAAYy OT
BBICTYIIOB B 00J1aCTH J1060BOM TOYKH MOZENH BXOJHOH KPOMKH COOTBETCTBYIOT
M3BECTHBIM pe3ysibTaTaM IpHU CTPYHHOM 0OIyBe IIafKoOi MOBEPXHOCTH, KOTA
3aBucuMocTd Nuy = f(H/d) umeror makcumym. Ha yuacTke mocnemeifcTus
YMCHBIICHHE BBICOTHI OXJIaX/JAIOIIEro KaHana npu Re = idem ypenmumBaer
TEILIOOTAAa"y OT BBICTYIOB I10 IPHYKMHE YBETHYEHHs CKOPOCTH B KaHAJE.

MecrtHas Temnoormaya Ha yuacTke mocienelcTBHS Nu;, = f(Rey)
CHIDKACTCA 3a CHCT JUCCHMNALMKM 00pa3OBABIIMXCS IPH HATEKAHWM CTPyil Ha
MaTpHIly BBICTYIIOB KPYNHBIX BHUXPEH, I/leé HHTEHCHBHOCTh B3aUMOJEIHCTBUS C
3TOH TIOBEPXHOCTHIO 3HAYMTENBHO GONee BBICOKAS, HEXelH IIpH HaTeKaHUH
CTpyH Ha TIJMaaKyro IIOBEpXHOCTh. Heciyuaitho IIPH  CONOCTaBIIEHUH C
HaTCKaHUEM CTPYH Ha IIIAJKYIO IIOBEPXHOCTH OKA3aJIOCh, YTO OMBITHBIE TOYKH
OTHOCHUTEJIPHOTO KO3 (HUIMEeHTa TEIUIOOTAAa4H B HCCIEA0BAHHBIX COMCKATENEM
YCIOBHSX PAcCTIONIOXKEHbl HIXKE, YeM B Ciy4ae INaJkoi moBepxHocTH. Kpome
3TOTO, MaccuB ONBITHBIX TOYEK HE HMeeT JIOKAJIBbHOTO MaKCHMyMa,
O0YCJIOBIEHHOTO JTAMHUHAPO-TYpPOY/IEHTHEIM NEPEXOJIOM, KaK IpU CTPYHHOM
HaT€KaHWUHU Ha IIaJKyI0 MOBEPXHOCTb.

Ilonydeno, yto must obecredeHus Gojee BHICOKOI TEIJIOOTAQUM  Ha
y4dacTKe MOCIeIeHCTBUS Iieecoo0pa3Ha MaKCHMAaJIbHO IUIOTHAS YCTaHOBKa
BBICTYIIOB, a B 00JacTH JI0GOBOM TOYKM — MEHBIIAS IUIOTHOCTE KX
PacIoyIOKeHusl.

Hayynasi HOBH3HA IMCCEpTallOHHOMN paborst C.H. MHsanoBa

OIIpEHCIISICTCST TEM, 4YTO dBTOp BIIEPBBIC TMOJIYYHUI U IIpOoaHaJIUu3KupOBall



OOIIMpHBIM KOMIUIEKC ONBITHBIX MJaHHBIX [0 BIUSHHUIO DPEXHUMHBIX U
reOMETPUYECKUX I1apaMEeTpOB Ha TEIUIOOTAady IpH HATeKaHWHW CTpPyd Ha
IIOBEPXHOCTh C IOTyC(EpHUUYECKUMH BBICTYIAMH; IOIYYHJI PE3YJIbTaThl
UCCIIEIOBaHUN O BIHSTHHM PEXXHMHBIX IIapaMEeTpPOB Ha TEIUIOOTAAuYy IpH
HaTeKaHWU CTPYH Ha IOBEPXHOCTH C BEleMKaMH. 1o pe3ynbraTaM mpoBeaeHHBIX
MCCIICIOBAaHHM TI0JIy4eHbl KPHUTEpHATIbHbIE YpaBHEHHUS, KOTOPHIE IO3BOJISIOT
pacCYMTBIBaTh CPEIHIOID M MECTHYIO TeIUIOOTHAady Ha OXJIaXIaeMoi
UMIIaKTHBIMH CTPYSIMH ITOBEPXHOCTH C BBICTYIIAMH HJIA BEIEMKAMH.

BeinojiHeHHBIE BU3yalW3allMOHHBIE MCCIENOBAaHHS TEYEHHH © WX
CPaBHMTENIbHBIH aHAIW3 IMO3BOJIMIM COMCKATENI0 PAaCUIUPHTh W YIIyOHUTH
(u3ndecKre MONENM TeYeHWs NP B3aUMOJEHCTBHH HMIAKTHBIX CTPYH C
MaTpuIlledl MOTycepuyecKux BBICTYNIOB B OONAacTH JOGOBOM TOYKM M Ha
y4acTKe MOCIeAeHCTBHS, OOBICHUTh MEXaHU3M HHTEHCH(UKAIIMU TEII00OMeHa
B MCCJIC/IOBAHHBIX yC/IOBHsAX. [I0Ka3aHo, 4TO B MONOCTSX BBIEMOK Ha CTPYHHO-
KaHalTbHOM PEXHME TEYeHHs IPOUCXOIMT DETyIsSIpHOEe YepedoBaHHE IBYX
TNPOLIECCOB:  MEPUOJUYECKOr0 OOHOBIEHHS 0Opa3yIOLIerocs BO3BPATHOTO
TE€YEHUS C OJHOW CTOPOHBI M CTPYHHOIO IOTOKA, MEPUOIAMYECKH, C TOU XKe
4aCTOTOH JOCTUTAOLIETO IOHHYIO 00IacTh MOMychepHIecKoil BHIEMKH.

IIpakTHYecKas 3HAYHMOCTD IIOJYYEHHBIX B IUCCEPTALHOHHOMN paboTe
PE3ynbTaTOB COCTOHUT, IIPEXKJIE BCEro, B TOM, YTO OHU TIO3BOJISIOT OoJiee
ACTAJIbHO MOHATH MEXaHU3M B3aMMOACHCTBHS MMIIAKTHBIX BO3/YLIHBIX CTPYH ¢
NPUCTEHHBIMH MHTCHCH()HMKATOPaMU TEII0OOMeHa (BBICTYIIaMH U BBIEMKaMH ).
PazpaboTanHele Ha OCHOBE 3KCIIEpUMEHTANBHBIX MCCIE0OBAHMI pPEKOMEHJaI i1
AULL pactera TCIUIOOTAaYH II0 OCHOBHBIM T€OMETPUYECKHM H PEXUMHBIM
[IapaMeTpaM  COOTBETCTBYIOT [HAIla30HY MX HU3MEHEHHS B CHCTEMax
oxnaxxaeHus HaTypHeIX [ T u I'TY.

Iomyuernsle C.H. IIBaHOBBIM ONBITHBIE JaHHBIE MOTYT  OBITH

MCIIOJIb30BaHbl JUId BepH(UKAIMKM pa3pabaThiBaeéMbIX YHUCIEHHBIX MOJeeil



KOHBEKTUBHOIO  TEIUIONEpEHOCa B  CTPYHHO-AE(IEKTOPHBIX  CHCTeMax
OXJIQXKIEHHS C MATPUIIAMU BBICTYIIOB MJIM BBIEMOK.

JIOCTOBEPHOCTh 3aKJIIOYaeTcsi B  yJOBJIETBOPEHHOM  COIJIACOBAaHUU
TOJIy4EHHBIX PE3yJIbTATOB SKCIEPUMEHTAIBHBIX MCCIIE0BaHUM C M3BECTHBIMH
JAHHBIMM JPYTHX aBTOPOB; B HCIOJNb30BaHUHM aTTECTOBAHHBIX CPEICTB
W3MEPEHHs]  TEIUIOOOMEHHBIX M THAPABIMYECKHX  XapaKTEPUCTHK;
000CHOBaHHBIM PacdyeToM MOTPEIIHOCTH U3MEPEHHUH.

3amMeyaHusi MO AHUCCEPTALUM:

1. B muccepraunoHHOW paboTe HE paccMaTpUBaeTCss BO3MOXKHOCTb
HCIIOJIb30BAHMUs IIOJIyY€HHBIX ypaBHEHWH mnonobus Ans ciaydas CTPyHHOIro
HarpeBa, KOrJa HW3MEHEHWe HalpaBIeHHUs TEIUIOBOIO IIOTOKA MOXET
noTpeOoBaTh MONPaBKH Ha BIUSHUE HEU30TEPMUYHOCTH.

2. Bo Bropoii TriaBe [OUCCepTallMd He YyKa3aHO, KaKHMM o00pa3oM
ONpefe/sUIuCh KO3 PHUIMEeHTHl TEIIOOTAaYM Ha HE3aHSATHIX BBICTYNAMHU
y4acTKaX UCXOHO TJIaKO# IOBEPXHOCTH.

3. B muccepranuu HeueTko oOo3HadyeHa 00JacTh JIOOOBOrO HaTEKaHMS
psga UMIIAKTHBIX CTPYH Ha MaTpHIy BBICTYNIOB. B HcclieoBaHHOM aBTOPOM
cllydae JIMHUS LIEHTPOB OCeil OTBepCcTUH B AedieKTope COBHaAaeT ¢ JUHUEH
IIOJIFOCOB  BBICTYTIOB, 4YTO CJIJOBaJO OBl OrOBOPUTH B JUCCEPTALlMH U
aBTOpedepare.

4. HaknagsiBaeMble OrpaHUYEeHHS] Ha pacriojaraeMblid repernajn qaBiIeHus
OXJIa’KIAIOILIEero BO3AyXa MOTYT IOBJIeYb 3a cOO0H HEOOXOAUMOCTh B CHUKEHUHU
KOJIMYECTBA PSAAOB MATpHUIBl BBICTYIIOB HCCIIEIOBAHHON CXEMBI OXJIQXKIEHUS
y4acTKa BXOAHON KPOMKH TYpOUHHOM JIOMATKH.

Crenansble 3aMe4aHus He BIHSIOT Ha OOLIYIO IOJOXHUTEIBHYIO OLIEHKY
OIITIOHUPYEMOi paboTEHL.

3akaoyenue. TakuM 00pa3oM, Ha OCHOBE BBINMIEU3JIOKEHHOTO MOXKHO
crenath BeIBOABI, 4To aucceprauusi C.H. ViBaHOBa BBINONIHEHA HA aKTyalbHYIO

TeEMY C HCIIOJb30BaHHUEM COBPEMEHHBIX OJOKCIICPUMEHTAJIBHBIX METOIOB



Teropu3ndeckoro MoaeaupoBaHus. OHa IOCBAIIEHA OSKCIEPUMEHTAIBHOMY
KOMIUIEKCHOMY  HCCIIEZIOBAaHHIO  KOHBEKTHBHOIO  TeIIOOOMeHa  IpH
B3aMMOJEHCTBUM MMIIAKTHBIX CTPYH W TPHUCTEHHBIX MHTEHCU(PHKATOPOB
TeruiooOMeHa.

Ha ocHOBaHWH NPOBEIEHHBIX MHCCIEIOBAHMM aBTOPOM IIPEICTaBIICHEI
KpUTEpUAJIbHBIE YPaBHEHMs, KOTOPBIE MOTYT IPUMEHSTECS IIPH pacyeTe CUCTEM
oxnaxaenus I TAuI'TY.

JucceprauuonHnas pabora C.H. ViBaHOBa sIBIsieTCs 3aKOHYEHHON HAy4HO-
KBaTH(DHUKALIMOHHON paboTOH, MOCBIIIEHHON BaXKHBIM IPUKIAJHBIM pa3jesam
TeroHU3UKH U TeOpETHYECKo# TerutoTexHukH. IIpencrapneHHelli B pabote
MaTepual o0JiafaeT Hay4yHOW HOBHU3HOM M IPAKTHYECKOW 3HAYMMOCTEHIO.
OCHOBHBIE Pe3yJIbTaThl AUCCEPTALMK OITyOJIHMKOBAHBI B IIEYaTH ¥ HEOJHOKPATHO
00CY)KIalInuCh Ha Pa3iM4YHBIX KOH(EpeHUUsX U ceMHHapaX. ABTopedepar H
myOJIUKALMK OTPaXKatoT COAEPIKaHUe IUCCePTALIUH.

Takum  oOpa3oM, MOXHO  KOHCTaTHUpOBaTb, 4YTO  HACTOSLIAs
IUCCepTalMOHHAsl paboTa yAOBIETBOPSIET BCEM TPEeOOBAHUSM, NPENbIBIIIEMbIM
BAK k KaHIUZAaTCKUM JUCCEPTaLUsM (COOTBETCTBYIOIUMM I1.7 TIOJIOKEHHM
BAK), a ee aBrop UBanoB Cepreii HukonaeBu4 JOCTOMH NPUCYKIAEHUS EMY
YUEHOH CTeNeHM KaHOuAaTa TeXHUYECKUX Hayk Mo cnenuanbHocTsm 01.04.14 —
Tennodpuszuka u Teoperuyeckas temiorexHuka; 05.07.05 - Temiossle,

BJICKTPOPAKETHBIC ABUT'ATC]IM U SOHEPIrOyCTaHOBKHU JICTATCJIbHBIX allllapaToB.

OdunuanbHpIii ONMOHEHT Z,é_’_A.l".HameB

IOKTOP TEXHUYECKUX HaYyK,

npodgeccop, 3aBeayrouuil kapeapoi
Texnonoruu Boas!l U ToruuBa Ha TOC u ADC
Kazanckoro rocynapcTBeHHOTO
SHEPreTUYECKOr0 YHUBEPCHUTETA
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