OT3bIB

OQHIMATBEHOTO ONIOHEHTA K.T.H., HAYalbHUKA 6ropo FO.I". T'openosa
Ha muccepranuio UBanosa Cepress HukonaeBnua «TemiooTnaya IIPU CTPYHHO-
Ae()IIEKTOPHOM OXJIAXKAEHHH TYPOHHHBIX JIOMATOK ¢ MOJTyCEePUIECKIMH BBICTYIIAMHU U
BRIEMKaMm», NPEJICTaBICHHYIO HA COUCKAHNE YUYEHOM CTENEHN KaHIUIATa TEXHUIECKUX
HayK

AKTYa/IbHOCTL TeMbl. AJbTEPHATHBONH peGpam s BHYTPEHHEH HHTEHCHGHKALUK

TEIUIOOTAAYM B TNPOQHISIX Ta30TypOMHHBIX JIOMATOK SIBIISIOTCS yriayOnenuss u
BRIIYKIIOCTH B BHJE MONTYC(EpHYECKUX JYHOK. JIYHKHM TrapaHTHPOBAHHO CHHIKAOT
MOTCPH  NABICHHUS OTHOCHUTENBHO peGep M MOTYT YBEIHYHTH CYMMAapHYIO
TCIIONPOU3BOANTEIBHOCTE KaHana. OHM XOpOIIO MOKa3amd ceOs NpH CO3MaHHH
KOMIIaKTHBIX ¥ 3()(QEKTHBHBIX TEIIOOOGMEHHHKOB, B CHCTEMAaX OXJIAXIEHHS JIOMNATOK
I'TA.

Haubonsmme tpymHocTH B Obecreuenny 3(pEeKTHBHOTO OXNaXIeHHs TypOUHHOI
JIONIATKA  BO3HMKAIOT HA yYacTKe BXONHOW KPOMKH, I[€ CTECHEHHBIE YCIOBHS
3aTpyIHAIOT HCIOJB30BAHHE HEKOTOPHIX CIOCOOOB HHTEHCHM(HKALUM TEroo6MeHa.
O beKTHBHOCTD OXJIaXKIEHUS OBEPXHOCTH BXOIHORN KPOMKH MOXET OBITH HOBBIIIEHA
HUCIIOJIb30BAHHEM HMITAKTHBIX BO3AYIIHBIX CTPyH, OJHAKO TPYHHOCTH TeHepaluy
KaHAJIOB OXJIX/ICHHS B CTECHEHHBIX YCIIOBHAX MOJIOCTH BXOJHOM KPOMKH JIONIATOK, HE
BCErlia MO3BOJIIOT peali30BaTh ONTHUMAJIbHBIE T€OMETPHYECKHE YCIOBHS KaHAIOB. B
NOJI00HOM Cilydae BO3MOXKHO [IOTONHUTENEHOE YIIYUILEHHE 3 deKTUBHOCTH CTPYHHOrO
OXJTAXTICHAS PAa3MEIICHUEM Ha OXJIAXAAEMOH CTPYSMH IOBEPXHOCTH CHEpPUYECKHX
BBICTYIIOB.

CkaukoobpasHoe yBenuueHHe KoI(Q(UIEHTOB TEIUIOOTHAYH OT Tra3a B 30HE
JIAMAHAPHO-TYPOYJIEHTHOrO TMepexoJa IOTOKa Ha CMMHKe JIONaToK TypGHH Tpebyer
AOTIOJIHUTENBHON HHTEHCU(DHUKAIIMY TEILIOOTAAYH OT BO3LYyXa K UMEIOIEMYCsl 0OGBIYHO
B 3TOH 30HE CTpYHHO-IeIeKTOpHOMY crocoly oxinaxaeHus. TakuM cIocoOGoM ¢
BBICOKOH  TCIUIONPOM3BOJUTENBHOCTHIO  SBNSETCS  CIOCOO  OXTAXIEHHS  CO
ctheporIanbHBIMHI BEIEMKAMH B 3TOM 06JIaCTH.

OTCyTCTBYIOT CBeleHHs M0 MOIyCEPUIECKHM BBICTYIIAM CO CTpYHHBIM OOIYBOM.

Ory6iMKOBaHHbIE HayYHbIE PE3yIBTAThI IO TIOTyChepHIecKuM JyHKaM IpU CTPYHHOM



00yBe HMMEIOT YacTHBIH XapakTep M He OTBEYal0T Ha BOIPOCHI, SBISAIOIIHECH
npeamerom  ucciaenoBanuit C.H. HMBanoBa. B ¢Bs3u ¢ 3TUM HCClIefOBaHUE
TEMJIOOOMEHHBIX W THIPOJHHAMHYECKUX IIPOIECCOB B CTECHEHHBIX KaHadax Co
cepuIeCKMMH BBIMMYKJIOCTAMH, BBIEMKAMH SBISETCS >KU3HEHHO Ba)KHOH 3anmadeil.
ITosToMy HccienoBaHue CIOCOOOB TIOBBILIEHHS MHTEHCHOHKALHMH TEIUIOOTAAYM C
MUHHMAaJIbHBIMH TIOTEPSMM [ABICHHUS Ha OCHOBE PACUETHBIX M IKCIIEPHUMEHTAJIBHBIX

WCCIIEIOBAHHN ABJIAETCS BaXKHOM M aKTYaJlbHOW 3ajaveil, pellieHHe KOTOpOM BeleT K

NOBBIIIEHHUIO 3D dekTHBHOCTH oxnaxaeHus nonatok ' T u I'TY.

Hayunasi HoBu3Ha nuccepTaiuonHo# pabotsr C.H. iBaHOBa COCTOUT B TOM, YTO

aBTOP BIEPBBIC MOTYYHII H 000OIIMI KOMIUIEKC OIBITHBIX JAHHBIX MO BIHUSHHIO HA
TEINIOOOMEH M CONpPOTUBICHHE TIEOMETPUYECKHX M PEXUMHBIX I1apaMETPOB
TI0JTyC(HEPUUECKHX BBICTYIIOB M BHIEMOK B MOJIEJIBHEIX YCIOBHSAX IOJIOCTH BXOIHBIX
KPOMOK JIONIAaTOK TYpOMH M Ha CHMHHOM YacTH JIONATOK, COOTBETCTBEHHO.

C.H. VBaHOBBIM 0OHApyXeHO, 4TO B JIOOOBON TOYKE MOJEIM BXOIHOM KPOMKM
OoJee MpeANnOYTHTENBHON, C TOUKH 3PEHHS MAKCHMAJIbHON TEIUIOOTIA4H, SBISETCS
OTHOCHTEJIbHAsA IUIOTHOCTh pacnosnoxeHuss BeicTynoB f=0,485, a Ha ywactke
nocneaendcTBus 3a HuM - £=0,85.

ABTOpP  BBINOJHWI  aHAIW3 W  TpPEACTaBUI  OOOOIIEHHYIO  KapTHHY
TETUIOTHAPABINYECKOH 3()(OEKTUBHOCTH HCCAEIOBAHHBIX KAaHAJIOB B KOHTEKCTE
COBOKYITHOCTH UMEIOIINXCS Y HEro JaHHBIX.

IIpakTHYecKas SHAYHUMOCTL TIIOJIYYCHHBIX B ﬂHCCGpTaHHOHHOﬁ paGOTe

pe3ynpTaToB 3akmoudaercs B ToM, 4yto C.H. MBaHOB ycraHOBuI 000011€HHEIE
3aKOHOMEPHOCTH H3MEHEHHUs TeIUIOTHAPAaBINYECKUX IapaMeTpPOB B CTECHEHHBIX
KaHajlax OXJIaXIECHHS BXOIAHOM KPOMKH U B 0OJIaCTH JIaMHHapHO-TYpOYJIEeHTHOTO
Mepexo/ia ra3oBOro INOTOKA HAa CIMHKE C ITOBEPXHOCTHBIMH HHTEHCH(UKaTOpamMH
TenaooOMeHa B BHAE COHEPUYECKUX BBICTYIIOB M BBIEMOK, COOTBECTBEHHO.
[lomy4enel HaydHble pe3yNbTaThl, KOTOpHIE MO3BOJNAT pa3paboTaTh METOIHKY
pacyeTa TEMIIEPATypPHOr0 COCTOSHUA COIUIOBBIX M paboumx jonaTok Typoun ['T/I u

I'TY, noteps naBieHus B KaHajuax co ceprUIecKHMH BBEICTYIIAMH ¥ BIIaJIHHAMH.



ChopmynupoBaHHble B JAMCCEPTAlMOHHOW paboTe BHIBOABI  PACIIMPSIOT
NPECTaBICHUsS O MeXaHHW3Me KOHBEKTMBHOIO TeIUlonepeHoca B cdepuyecKux
BBICTyIIaX W BIAJWHAX, O TEIUIOTUAPABINYECKOH 3(PPEKTUBHOCTH UCCIENOBAHHBIX
TEMI000MEHHBIX TOBEPXHOCTEH.

JTO MO3BOJISET YCTAHOBUTH IIPHOPHUTETH B BEIOOPE '€OMETPHUYECKUX ITapaMETPOB
CUCTEM  OXJIAKIEHUS  JIONATOK TYypOMH  pa3NUYHOrO  Ha3HA4YeHUS  C
nonychepuuecKMMH BBICTYyNIaMH, BIAJAWHAMH M OIPENENIUTh Lieliecoo0pa3HbIe
PEXHMMBI UX 3KCIUTYaTallHH.

3amMeyaHHs 0 AHCCEPTAIMH COCTOSAT B CJIEAYIOIIEM.

1. JXenarenbHO BBHINOMHUTH CpaBHEHHE MJIA BHICTYIIOB B IIOJOCTH BXOJHOIM
KPOMKH Ha y4YacTKe IOCIEe[eHCTBHMsSI HE TOJIBKO C JaHHBIMU JUIS CTpyHHOro o0ayBa
BOTHYTOHM NOBEPXHOCTH M3 IIockoi menu P. "'apnona u K. Axdupara, HO ¥ ¢ TaHHBIMH
E. Il. [Ieibana, A. 1. Masypa ans ctpyitHoro o6yBa U3 OTBEpPCTHIA.

2. ABTOp Tmpenanonaraer, 4YTO MNPUYMHONA TOro, YTO HA IOBEPXHOCTH C
BBICTYIIaMH OTHOCHTEIbHAs TemiooTaaya (o/o) CHWKaeTcs 10 6ojiee HU3KOro YPOBHS,
yeM Ha o0O0JyBaeMOH TINagkol IOBEpXHOCTH, SBISETCS TIOBBIIIEHHBIH YpOBEHB
TypOyJIEHTHOCTH U BUXpeoOpa3oBaHus MPU B3aUMOAEHUCTBHH CTPYH, YTO YBEJIMYMBAET
0. B nanpHelimem cinenoBasio OBl MOATBEPAUTH 3TO CPAaBHUTENBHBIMH pacdeTHBIMU
UCCIEeOBaHUAMHU. A Takke OOBSICHUTH (HHU3WYECKHI MeXaHW3M SBIEHHS TOTO, YTO Ha
y4acTKe TIIOC/IEeNEHCTBUA IIPEANOYTUTEIbHBIM SBISETCS MaKCHMalbHAs IUIOTHOCTh
pacrionoxeHus BeIcTynoB f=0,85.

8. [TpermMy1iecTBO cTpyiHOro 0oOTeKaHMs HaJ IMOMepeYHBIM (TaHTeHI[HATHHBIM)
TE€YeHHEM B IVIaJIKOM KaHase oueHuBaeTcs B 1,9 — 2,5 pasa, xenaTteabHo OUEHUTh BKJIa/
JIYHOK B MHTEHCH(UKALHIO TEIII00OOMeHa, pa3/ie/IuB BIHUSHUE JIYHOK M CTpyH ais Nu,.
B nucceprauuu ykaseiBaetcs Ha To, uyto npu H/d = 1,6...1,66 nanHsle no Teruiootaaye
IpU CTPpYHHOM (ZIedIeKTOpPHOM) croco0e COBMAAAOT C JAHHBIMH IPU CTPYHHOM
obayBe ¢ mnonychepuyeckuMu BeicTymamu npu f = 0,485 um 0,985, ognako
OoTHOCcHTenbHOEe paccrosHue (H/d=1,6...1,66) noBONBHO 4YacTo MNpPHUMEHSETCS B

nedIeKTOpHBIX JlonaTtkax aBuaruoHHbX I'T/I.



4. Be3pIBaeT HEKOTOpoe HEJOYMEHHE HECOOTBETCTBHE  3((EeKTHBHOCTH
OXJI2XX/ICHUS! BXOJHON KPOMKH - TeMIlepaType CTeHKH Ha pucyHke 4.8 muccepraiu, a
TaKXe HECOOTBETCTBHE aBTOPOB MCCIENOBaHMH Ha pHCyHKe 15 aBropedepara u
pucyHke 4.8 nuccepranuu. J[aHHble 1O TeMIlepaType OXJIaXIaeMOW CTEHKH BXOIHOI
KPOMKHM  TIPDEACTABIAIOTCA  HECKOJBbKO  3aHWXXKEHHBIMH. Tak, Juli  YCJIOBHIA,
NpeAcTaBleHHbIX B aucceprauuu: T.* = 1600K, a T* .y, 4 = 800K; Gy, = 3,5% mo
pesymbTataM —onpeneneHus O, B pabore IOI. Topenosa, M.B. Cyxosa
(TerosnepreTuka, Ne3, 2000r.) TemMrepaTypa CTEHKH BXOJHO KPOMKH IIpH CTPYHHO-
Ae(pIEKTOPHOM CII0CO0e OXJIAXACHHS C BBIMYKIOCTAMH Ha BOTHYTOM II0BEPXHOCTH
(ecnd Tpega - Tregn. o mmyxn, — 00 K) Hmbke, yeM mpu BuxpeBoM crocobe Ha ~100°, mo
AQHHBIM aBTOpa 3Ta Benu4yMHa coctaBiseT (150 - 160)°C. HenoHATHO Takxke B KaKyio
CTOPOHY OTIOXEHO 60° oTHOCHTENBLHO 1060BO Touky 0° Ha pucyHKe 15 aBTOpedepara
AL UMKIOHHOTO  crmocoba  OXNaXOeHHs, T.K. I8 IUKJIOHHOTO  crocoba
CHMMETPUYHOCTH B TIUIOOTAa4Y€ OTHOCHTENEHO 0° He CyIIecTBYeT.

B B nansHefiiem Xotenock Gbl MOXeENaTh aBTOPY HCCIEIOBATH BIMAHHE IIara
MOITyC(EpUIECKUX BHICTYIIOB, @ TakKKe BAPHAHT DACIIONOKEHHS BBIMYKJIOCTEH Ha
BXOZIHOH KPOMKE TIPH OJHOBPEMEHHOM MX pasMmenieHuu ¢ f = 0,485 - B 106080 Touke
u ¢ f=0,985 - Ha yyacTke nocneneiictaus.

Odopmienne nuccepraium BEINONTHEHO KA9€CTBEHHO U HA BEICOKOM YPOBHE.

3akoyenne. V3 ananusa pabote! B LesoM cremyer, uro aucceprauus C.H. Msarnosa

BBIMIOJIHEHA HAa aKTyalbHyl0o TeMy. OHa TMOCBSLIEHA SKCIEPHMEHTAIHLHOMY
KOMIUIEKCHOMY MCCJIEJOBAaHHIO KOHBEKTHBHOIO TeIUI00OMEHa W THIPOJAMHAMUKU B
CTCCHEHHBIX yCIOBHAX BXOAHOM KPOMKM W B CIIMHHBIX KaHallaX JIOTIATOK MEXIY
NeQIEKTOPOM M CTEHKOH JIOMATKH C HAHECEHHOH Ha OXJIaXKIaeMYIo IIOBEPXHOCTh
MaKpOIIEpOXOBAaTOCTbIO B BHJAE BBICTYNOB M BBIEMOK cepuueckoil  (opMsl,
COOTBETCTBEHHO. [IJisl IPOBENEHHUS STUX HCCIENOBAHUI aBTOPOM ObLI CO3/JaH OIBITHBIN
CTEHJ, BBIIIOJIHEHA OOIIMpPHAs IPOrpaMma SKCIIEPHMEHTOB.

Ha ocHoBe aHanmmM3a I'MApOIWHAMHYECKOHW KAapTHHBI TEYEHHS OH BbISBHJ HOBBIE
TUIIBl KPYITHOMACIUTaOHBIX BHXPEBBIX CTPYKTYp, 00pasyrommxcsi B chepHYecKHx

BBICTYyIIaX W BBbIEMKaX, YCTaHOBHII 0606H.IGHHBIC 3aKOHOMEPHOCTH KOHBEKTHBHOIO



TEINIOOOMEHa M TUIPaBIMYECKOrO COMPOTUBICHHS B KaHalaX cO ChepuuecKuMu
BBIIIYKJIOCTSIMH U BIIaJIMHAMH.

HuccepranuonHas pabora C.H. MiBaHOBa sIBNIsSETCSA 3aKOHUYEHHOW HAyYHOU pabOTOM,
IIOCBAIIEHHON BaXXHBIM pa3fenaM TeIUIOPU3UKH U TEOPETHYECKON TEIIOTEXHUKH.
BeIHECEHHBIN Ha 3allUTy MaTepuall o0iamaeT HAyYHOW HOBH3HOM M IPaKTHYECKON
3HaYMMOCTBIO. OCHOBHBIE pe3yJIbTaThl JUCCEPTALUU OMyOJHUKOBAHBEI B I€YaTH H B
TIOJIHOM Mepe 00CyXIalIuCh Ha Pa3INYHBIX KOH(GEpEeHIUAX U CeMUHapax. ABropedepar
OTpaxka€T colepkaHue aucceprauuu. CrenaHHble 3aMe4yaHUs IO AWCCEPTALMH He
BJIMSIOT HA OOLIYIO IIOJIOXKUTENBHYIO OLIEHKY pelleH3upyeMOoii paGoThI.

Takum o6pa3oM, Ha OCHOBe BBIIIECKa3aHHOIO MOXHO IIOjaraTh, YTO
JUCCEPTAllMOHHAs paboTa yIOBIETBOPSET BCEM TPeOOBaHUAM, npenﬁﬂﬁnxeMblM BAK
KaHIUAATCKUM auccepTanusM, a ee aBTop BaHoB Cepreii HukonaeBnuy mocTouH
IPUCYKICHUSA €My YYEHOM CTENEeHU KaHAWJaTa TEXHUYECKUX HayK IO CIEeIHaIbHOCTH
01.04.14 — rennopusuka U Teopermyeckas TemoTexHuka U 05.07.05 — TemoBsle,

SJICKTPOPAKETHBIE ABUT'aTECIIA U SHEPrOyCTAHOBKH JICTATCJIBHBIX aIlllapaToB.

OdunuanbHbI ONMMTOHEHT 4/”
KaHAUIAT TEXHUYECKUX HayK, W
HayasbHUK 6topo KBITP

OI'VII «HIIL] razotyp6octpoenus «Camor

IO.T'. T'openos

HOI[HI/ICB O(I)I/IHI/IEU'IBHOI‘O ONIIOHCHTA, KaHAuJJaTa TCXHUYCCKUX HaYK, HaYaJIbHHKa 6I0p0

KBIIP ®I'VII «HIII] rasotyp6octpoenus «Camor» FO.I'. ['openosa 3aBepsiio:
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