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Be/ylei opranu3amuy - GeepanbHOro roCy1apCTBEHHOTO OIOIDKETHOTO yUPEHKICHHA Hay KK

Wncrtutyt Temnodusuku uM. C.C. Kyrarenanse CHOHPCKOTro OTAENCHAS Poccuiickoit akageMuu
nayk (PI'BYH UT CO PAH)
Ha quccepraumio [Tponuna Asnekces Hukonaesnya
Ha TeMy «MIpOJMHAMHUKA TETJIOHOCHTEIS B aKTUBHO# 30HE PEAKTOPOB PWR ¢ TBC-KBanapar ¢
TNepeMELINBAIOIMMH PELIECTKAM I

HA COMCKAHHE YYEHOH CTENeHH KaHIu1aTa TeXHHYECKUX HAyK 110 HaNpaBJIeHUIO 2.4.9 SlnepHble

SHEpreTHYECKHUe yCTAHOBKH, TOIUTHBHBIH MK/, pAiHalHOHHAas Oe30MacHOCTD (TexHUYECKHE

HayKH)

AKTYaJIbHOCTH TEMbI AHCCEPTALHOHHOI padoThI.

TBC-KBampar — poccuiickas TeIoBblesioas coopka, paspaboTaHHas JUis peakTopos
PWR B pamkax jauBepcH(MKAalMM HOMEHKJIATYpPbl SJICPHOrO TOIUIMBA, MPOU3BOIUMOIO
npeanpusitisiMu 'K «Pocarom» [U1s BOJ0-BOIAHBIX PCAKTOPOB. Konctpykuus TBC-Ksaapar
Wi MHTEHCH(MKAIIMK IPOLECCOB IMEPEMEIIMBAHUS  TEIUIOHOCUTE/S B aKTHUBHOW 30HE
npelyCMaTpuBaeT  YyCTAHOBKY — IEPEeMEUIMBAIOIIMX  PEIICTOK. Pemetku  CHaOKEHBI
CMECHTEJIbHBIMH JIOMIATKAMH, KOTOPBIE BO3JIEHCTBYIOT HAa MOTOK, TypOyJIH3HPYIOT €ro 3a CHeT
CO3JaHHS HATIPABJICHHBIX MOMNEPEUHBIX TEUEHHH W BUXPEBBIX CTPYKTYp M TEM CaMbIM MCHSIOT
KAPTHHY TEYEHWs TEIUIOHOCHTE s HI3MEHeHHe TMAPOJNHAMUYECKOH —KApTHHBI TCUCHMS
HEOOXOJMMO YUYHMTBIBATH IIPH TPOBEJEHUH TEIUIOTHAPABINYECKOro paciera H 000CHOBAaHUH
TEIIOTEXHUYECKON HAJIe)KHOCTH aKTUBHOM 30HBI.

AxTyansHoCT  paborel  [lponmma A.H. 3akmodaercs B OKCIICPUMEHTATIBLHOM
MCCIIEIOBAHMHM pacTpeie/IeHUsl THAPOIMHAMUYEKHX [IapaMeTpOB MOTOKA 3a MEPEMCIIHBAIOIMMH

pemeTKaMu C pPas3JIMYHbIMH  THIIAMHA JIONATOK M CXeMaMH pacIioIOKCHHS. HccnenoBanus



nmpoBesieHbl B XxapakTepHbix obGmactax TBC-Ksaapar (001acTh peryispHBIX s4CeK, obnactb
HATIPABIIAIOIEr0 KaHana, nepudepuiinas oOnacTb U 3a30p MEXKIY TBC), u4tO0 mO3BOJIAET

IIOIIpOGHO BOCIIPOM3BECTH BCIO KAPTUHY TEUYCHHUS 32 IepeMeIMBaAIOLIMMHU PEIICTKAMHU.

Hay4nasi HOBH3HA JMCCEPTAIMOHHOTO HCC/Ie0BaHHsI 00yCIOBICHA OPUTHHAILHBIMH
pe3y/IbTaTaMu pacuéTHO-IKCIIEPHMEHTAIIbHBIX HCCICA0BAHMH:

1. DKCrnepuMEHTaNbHO O00OCHOBAHA HEOOXOAMMOCTH YCTAHOBKH JOTOTHHUTEIBHBIX
JIOTIATOK B SSYEHKH HAIPABJIAIOLICTO KaHaa.

2. OnpezieNieHa cxeMa OPHEHTALMU JOTIOJIHUTEIBHBIX CMECHTEIbHBIX JIOTIATOK B syerkax
HANPABJISAIOMMX KaHAJIOB, 00ecreunBaromas OJHOPOAHOCTb I'MPOJIMHAMHUYCCKHX IapaMeTpoB
MOTOKA TEIUIOHOCUTEJIS.

3. WcciieoBaHO BIIMSHHME CJIOXKHOM (OPMBI JIONATOK, OOYCJIOBJIEHHOW JByMS JTMHUAMH
otruba, Ha ruipoauHaMuKy TersioHocutens B TBC-Ksaznpar.

4. Tlomy4ensl o6OOIIAIOMNE SMIMPHUYECKHE 3aBHCHMOCTH, OMMCHIBAIOLUIME BIIMAHUEC
reOMETPHYECKHX M1apaMeTPOB CMECHTENIBHBIX JIONATOK HA PACHPENEICHUE THAPOANHAMUYECKHUX
1apaMeTpoB TEIJIOHOCHTEIISL.

5. WccrnemoBaHO BAMSHHE TMEPEMELIMBAIOIIMX PEIICTOK HA MPOLECC IMONEepeIHOro
TepeTeKaHts TEIIOHOCUTEIsS B aKTHBHOM 30He Mexy cocennnmu TBC-Kpanpar.

6. Tpeaioxken crmoco6 onpenenenus kodpduumenta TypGynentHol nuddysun noroxa

temtonocuresnsi B TBC-KBanpar.

TeopeTnveckasi M NMPAKTHYECKAS] 3HAYUMOCTD [1OJYyHYCHHBIX JaHHBIX 3aK/IIOYAcTCs B
ToM, uro OHHM wucmonb3oBaHbl  AO «OKBM  AdpukantoB» s 000CHOBaHHA
TEIIOTHAPABINYECKUX XapaKTePUCTHK aKTUBHBIX 30H peakropoB PWR ¢ TBC-KBanpar u
Bayupanuu CFD-mporpamMM, TeCTUPOBaHMSA TEIJIOTHAPABIMYECKHX KOZOB, @ TAKKC B Ka4eCTBE
Ga3pl OMBITHBIX JAHHBIX IIPH pacueTax TeIIOTEXHHYECKOW HaJeKHOCTH aKTHBHBIX 30H
peaktopoB PWR.

O600mmamue 3aBUCUMOCTH, OINMUCHIBAIOIIME BIIMSHUE TI€OMETPHUUYCCKUX [AapaMCcTpOB
CMECHTENIBHBIX JIONATOK Ha THMIPOAMHAMMKY MOTOKA W THAPABIMUYECKOE CONMPOTHUBJICHHUC, MOTYT
OBITH MCITIOJIL30BAHBI IPH MTPOESKTUPOBAHMU HOBBIX KOHCTPYKIIH# MEPEMEIINBAIOMINX PEMICTOK.

OCHOBHbIE PEe3yJIBTaThl JUCCEPTALMOHHOIO MCCIEAO0BAHUs TpoluM anpobauuio B 10
W3NAHMAX, PEKOMEHIOBAHHBIX BAK W/Mim BXOSIIMX B MEXJIyHapojHble 6a3bl LMTHPOBAHHUS

WoS u Scopus.



Crenenb O00OCHOBAHHOCTH M JOCTOBEPHOCTH pPe3yJbTaTOB OKCICPUMEHTAIbHBIX
HCCJIEIOBAHMI  MOATBEPXKAACTCSl  JOCTATOYHBIM ~ YPOBHEM  TOYHOCTH M KaJIUOPOBKH
M3MEPHTEIbHBIX CHCTEM U HCTIOJIb30BAHHEM aTTECTOBAHHBIX npruOOPOB U METOMIHUK.

Crpykrypa muccepraumu. Jlicceprauus COCTOMT M3 BBEJICHHS, HETBIPEX OCHOBHBIX
pas/enoB, 3aKMIOYEHHs, crucka nureparypsl u3 111 HaumeHoBaHuit. OObeM pYKOMUCH

cocrapysiet 151 crpanuty, Bkitoyast 191 pucyHok v 4 TaOIHLBL.

Kparkasi XapaKTepHCTHKA padoThbl

Bo BBemeHnH c(pOPMYJIMPOBaHA AKTYaJlbHOCTb TEMBI JUCCEPTALMH, LeJlb W 3a1atdu
HCCIIeIoBaHus, 000CHOBAHA MPAKTHYeCKas 3HaYUMOCTb TTOJIyYCHHBIX PE3YJIBTAaTOB.

Iepsasi miaBa COICPXKUT  MOAPOOHBIA  aHAIHM3 myOMUKaui,  MOCBSAIIEHHBIX
MCCJIEIOBAHUSAM TMAPOJAMHAMUKHA B 0OOpYIOBaHWM SIICPHBIX OJHEPrETHYCCKUX yCTaHOBOK,
PaccCMOTPEHBI KOHCTPYKLHMH YCTPOHMCTB, NPUMEHSAEMbIC JUIA MHTEHCU(HUKALMK MPOLECCOB
repeMeNIMBaHusl, U3y4eHbl COCcOObl H METO/IbI HCCIICA0BAHNH, PUMCHSCMBIC POCCHHCKHUMH H
3apy6exHbIME  HccienoBaresiiMd.  Ha  OCHOBaHMH — M3YUCHHBIX pabor ObuL1a BhIOpaHa
METO/IOJIOTHSI UCCIIEAOBAHNH, BBIOPAHbI CPEACTBA H3MEPECHUS U ONPEJIEIICH MOJIXO/L K obpaboTke
¥ TIPEJICTABICHHIO YKCIIEPUMEHTAIBHBIX JaHHBIX.

Bropas r1aBa [OCBSLICHA ONMCAHMIO HCCIIE0BATEIBCKOH yCTAHOBKM W METOIMK
MpOBE/IEHNs HMCCleloBanuii. PaboThl NMpoBeJeHBI Ha adPOJAMHAMHYECKOM CTCHIC Ha OCHOBE
TEOpPUH  THAPOJMHAMHYECKOIO nonodus. [Ipencrasieno nogpobHOEe  ONHCaHHE
HCCIIEIOBATEIHCKOTO CTEH/1Aa U DKCIIEPUMEHTANIBHBIX MOJIE/IEH, CPEICTB H3MEPEHHS ¢ yKa3aHHCM
HX CTEMeHH TOYHOCTH, METONMK MCCIIEOBAHMI ¢ pacTiosiokeHneM obnacTelt HeceloBaHuH |
00pabOTKH IKCTIEPUMEHTAJIBHBIX TAHHBIX.

B Tperbeil miaBe MpEICTABIEHbl PE3yJBTAaThl OKCIEPUMEHTAIBHBIX UCCJIE/IOBAHUH.
UccnenoBana TUApOAMHAMHKA B OONIACTH HAMpABJISIONICr0 KaHaja C pas3jniHbIMM CXCMaMH
OPMEHTALIMM CMECHTENBHBIX JIOMaToK. B pesyabrare onpeacicHa OnTHMalbHasg CXema ¢
PaBHOMEPHBIM PACIIPeIEJICHHEM THAPOJAMHAMHYECKUX [apamMeTpoB B obnacTi HCClIe0BaHUH.
V3yueHO BIMSHHE TEOMETPHUECKHX [1apaMeTpoB CMECHTEJIbHBIX JIONAaToK (yroi otruba,
[LIONIA/b 3aTECHEHHUs MOMEPEYHOro cevyeHus) H GopMbl (JIONMATKH ¢ OJHOM M JBYMS JIMHUSIMH
ru6a) Ha THAPOJAMHAMMKY IMOTOKA M THJPABJIHYECKOEC CONMPOTUBJICHHE PEIICTOK, MOJYHCHBI
0606IIAONHe 3aBHCHMOCTH, XapakTepusyiollee 3T0 BiausHUE. Takke pacCMOTPEHO BIHSIHHE
NepeMEIMBAIOINX PEIICTOK HA MONEPEYHbIE MePeTeKaHus TEIJIOHOCUTEIIS MEXKIY COCCIHUMA
TBC-KBanpar.

B uyerBepToOii IIaBe pACCMATPMBAETCS  METOA  ONpPEJC/ICHHS koadduumenrta

TypGynenTHO# auddysun. s onpenenenus kodduumenta TypOyIeHTHOMH aipoy3un B



KauecTBE TPAHHYHBIX YCJIOBHil MCIIOJIB30BAHBI IKCIIEPUMEHTAIbHBIC JNAHHBIC, TOMYYCHHBIC NTPH
MCCJICIOBAaHHM THAPOAMHAMUKHA ITHEBMOMETPUYECKMMH JaTdyHMKaMM H C TOMOLIBIO METOAa
KOHTPACTHOM MPUMECH, NPOBEJICHO CPABHEHHE PACYCTHBIX M JKCIICPUMCHTAJBHBIX 3HAYEHHH
KOHILIEHTpAIlMK TIPUMECH B JKCIIEPMMEHTANIbHON Monenn. B pesysbTare ONpeAeseHbl 3HAYCHUA
koa(duimenta TypOynentHol Auddysun i MyuKka cTepKHEH O6e3 pemeTok u ¢ peleTkamy,
I0Ka3aHa HEOOXOAMMOCTh y4yeTa BJIMSHHS PELIETOK NPHU MPOBEACHHH TEIJIOTHAPABIMICCKOro
pacyeTa aKTHUBHOM 30HBI pEaKTOpA.

B 3ak/io4eHHH cHOPMYJIHPOBAHBI OCHOBHBIC BBIBOJBI 10 padoTe, MOKa3aHa BHICOKas
TpaKTHYECKas 3HAYMMOCTH pPe3y/bTartoB paboThl, @ TaKKe ONMPEICICHO HX JanpHelee
BO3MOXKHOE HCIIOJIb30BaHHE.

Marepuan W3/0XKEH TOHATHBIM HAyYHBIM S3BIKOM M COOTBETCTBYIOT TPeOOBAHMAM
[ToNOXKeHUsI O TOPSJKE MPHCYXKICHUS YYEHBIX CTCNCHEH OT 24.09.2013 . Ne 842,
NpebABIAEMbIM K JHUCCEPTAlMAM Ha COMCKAHME YYCHOW CTENCHH KaHAuAaTa TeXHHHYCCKHX

HayK.

JInuHbIi BKJIAJ aBTOpA

JIMunbli BKJAZA aBTOpAa 3aK/IIOYAETCS B CO3MAHMHM OKCIIEPUMEHTAIBHBIX MOJICIICH,
[IOJIFOTOBKE HCCIIEIOBATEIbCKOIO CTEHAA, MOATOTOBKE NPOrpaMM-METOAMK OSKCIIEPHMEHTOB,
NPOBEJEHHH HCCIIEOBaHUH, 0OpabOTKE JKCICPUMEHTAIBHBIX JaHHBIX, paspabotke crocoba
ompenenenus  kodpouumenta TypOyneHTHOH aupdysun M ONPENETCHHH  3HAYCHHA

ko3¢ duuenta TypOynenTHoi muddysun B TBC-Kpaapar ¢ nepeMennBalONMMH PELICTKAMH.

3ameuanust

1) B paGore He mpeacTaBiieHa MOJHAs KapTuHA 3Q(HEKTHBHOCTH HCNONb30BaHUS
nepememmBaronmx pemetok B TBC-Kaapar, Beb TOMHMO MOJOKHTETLHBIX ¢ eKxToB B BUIE
NepeMEIIMBAHNS TEIUIOHOCUTENS MX YCTAHOBKA MPUBOJMT M K HEXKEIATEIBHBIM MOCICACTBHAM,
TAKUM Kak [OBBIIICHHE THApaBIMdecKoro comporusneHus. He mposenena oOUeHKa BIUAHHSA
NMepeMEIIMBAIOIIMX PEIIETOK Ha MPOIECCHl TEMIoo0MeHa B aKTHBHON 30HE PeaKkTOpoB PWR u
KIIA.

2) [TpenIoKeHHBI METON W3MEPEHHs HE MO3BOJISET ONMPEIC/IATh My/TbCALHOHHBIC
COCTABJISAIOUIME CKOPOCTH IMOTOKA IPH OLIEHKE BHXPEBOTO JIBHXKCHHS TEMJIOHOCHTEIA. [Tpu
oneHke nonepevnsix Teuenuit B TBC—KBaapar nenecoobpa3Ho oTkazarbesi OT TEPMUHOB «BHXPb,
BHXpeBasi CTPYKTYpa» B IOJIb3y «BTOPUYHBIX TEUEHHU», MOCKOJIbKY ONMUCAHHUE BHUXPEH, IpexIe
BCEr0, CBA3BIBAIOT C PACTIPEIE/IeHHEM MIHOBEHHBIX CKOPOCTEH, a B IMCCEPTALHOHHOM pabore

[IpeACTaBJICH aHAJIU3 pacnpeeiCHHUsl OCPEAHCHHBIX BO BPEMECHHU MOTIEPEUHBIX CKOpOCTCFI.









