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AHHOTALIUS

Juninomuas pabota, 35 ctp., 6 puc., 15 UCTOUYHUKOB.
Kimouesste ciosa: TEIUIOBBIJEJIIIOINN DJIEMEHT, AHAJIU3
TEIUIOIIEPEJIAY, HATIPSIKEHHO-JE®OPMHWPOBAHHOE

COCTOSAHUE, PACIIPEJEJIEHUE TEMITIEPATYPHL.
[enbpto  AUIIIOMHONM  pabOThl  SABJISIETCA: AHAIU3  PACHpPEEIICHUS

TEMIIEPATYPhI B CTEPKHEBBIX TETUIOBBIACIISIONTNX 3JIEMEHTOB C YUE€TOM BIUSHUS
OCHOBHBIX O3KCIUTyaTallMOHHBIX (akToOpoB; pa3paboTka MaTeMaTHYeCKON
MOJICTIH JIJISl OIICHKW HAINPSHKEHHO- J1e(OPMUPOBAHHOT'O COCTOSHUS O0OJIOYKH
CTEpKHEBOTO TOILJIMBHOTO JJIEMEHTA; ONpENEICHUE MPEISTbHO JIOMYCTUMOM
MOIITHOCTH  TEIUJIOBBIACIAIONIETO  JJEMEHTa,  00ECIeYMBAIONIYI0  €ro
paboTOCIIOCOOHOCTh B TEUEHHUE 33/IaHHOTO CPOKa CITY>KOBI, HA OCHOBE aHaN3a
TEIUTOBBIX M MPOYHOCTHBIX OIPAHHYCHUH.

B numioMHO#M paboTe MONydeHbl CIEAYIONIUE Pe3yJIbTaThl: MOTYUYCHBI
aAHAJIMTHYECKHE 3aBUCUMOCTH JIJIS pacueTa TEeMIIepaTyPHBIX MOJICH B pa3IMUHbIX
CCUYCHHSIX CTEP)KHEBOT'O TEILJIOBBIJICIISIONIECTO AJIEMEHTA C YYETOM HM3MEHEHUS
TETUTOPU3NIECKUX CBOWCTB MaTEPHAIOB OT TEMIEPAaTypbl W TOPHCTOCTH,
pa3paboTaHa YMCIIeHHAsT MOJIEIb JIJISl OTIPEICIICHUS HAIIPSDKCHUN U ieopMaIiuit
B 000JIOYKE TETUIOBBIJCIISIONIETO AJIEMEHTA, MO3BOJISIONIAsl IPOTHO3UPOBATH €€
NOBEJIEHUE TMPU  Pa3IUYHBIX  PEKHMaxX  JKCIUTyaTallud;  TPOBEICH
CPaBHUTENBHBIN aHAJIM3 BIMSHUSA Pa3IMYHbIX (AKTOpOB (JaBIEHUS Ta3a,
HaOyXaHWs TOIUIMBA, TIOJ3yYeCTH) Ha HaIPSDKEHHO- Je(POPMUPOBAHHOE
COCTOSTHHE 000JI0UKH U OTpeIeSIeHbl Han0oJjIee OmacHbIe PEKUMBI PAOOTHI.

Jurmmomaast  paboTa  HOCHT — HEMOCPEICTBEHHO  TPAKTHUYECKYIO
HampaBJICHHOCTh. [loydeHHBbIE pe3yibTaThl MOTYT HCIONB30BATHCS MPH
MPOCKTHUPOBAHUH U Pa3pa00TKe HOBBIX TETLIOBBIICISIOMIUX JIEMEHTOB.



AHATALBIS

JpiruioMuas mpana, 35 c., 6 main., 15 KpeIHi.

KiouaBsie cnoBbl: LIETIJIABBIJ3AJIAJIBHBI OJIEMEHT, AHAJII3
HEIUIATIEPAJIAYBI, HAIIPYKAHA-IDOAPMABAHDI CTAH,
PASMEPKABAHHE TOMIIEPATYPBI.

Mbraii  abllUIOMHAM  mpaubl  3'ayisenua:  aHauiz  pa3MepKaBaHHS
TAMIEPATYPHI ¥ IBJIACHBIX LETUIaBBIA3SUISIIBHBIX 3JIEMEHTAY 3 YJIIKaM YIUIbIBY
ACHOYHBIX JKCIUTyaTalbIMHBIX (hakTapay; pacmparoyka MaTaMaTblyHAl Maadil
JUIsL  alPHK1  HampyXkaHa- a3(apMaBaHara craHy aOalloHKI CTpbDKHEBara
LEIUIaBBbII3sUIsIIbHAra  3JIEMEHTY; BBI3HAUPHHE TIpaHiuHA JanylrdanabHail
MaryTHacll UeIUIaBblI3sUsUIbHATa  DJIEMEHTy, sikas 3alscrnedBae  Siro
Ipalas10JbHACIb Ha MpaLry 3aJaa3eHara T9pMiHy Cl1y>KObl, HA ACHOBE aHAJII3y
LIEIUIABBIX 1 TPHIBAJIbHBIX a0MEKaBaHHSY.

VY  nplmuioMHai  mparbl  aTpbIMaHbl HACTYIHBIS BBIHIKI:  aTPbIMaHbI
AHAMITBIYHBISA 3aJI€KHACII IS Pa3jiiky TAMIEPATypHbIX Manéy y pO3HBIX
nepacekax CTpbDKHEBara MLEMJIaBbI3SIISIIbHATA AJIEMEHTY 3 YJIIKaM 3MEHbI
neradiziuHbiX yiaciiBacugay MaTdpbisaiay aja TAIMIepaTypbl 1 ciTaBaTaclli;
pacmpaiiaBaHa JiikaBasi MaJdJib JUIsl BBI3SHAUDHHSA BbICUIKAY 1 JI3dapMmanbiii ¥
abaJIoHLIbI I1IETUIAaBBII3sUIAJIbHATA 3JIEMEHTA, siKas Ja3Bajisie IparHasaBalb sie
NaBOJ31HBI IPbI PO3HBIX PAIKbIMAaX SKCILUIyaTallbll; MpaBeA3€Hbl MapayHalbHbI
aHaJll3 YIUIBIBY pO3HBIX (pakTapay (LicKy rasy, HabpakaHHs IajiiBa, Hay3ydactil)
Ha Hampy)aHa-Ip¢apMmaBaHbl CTaH abaJloOHKI 1 BbI3HAYaHbl HaOOMbII
HEOSICTIEYHBISI PI/KBIMBI IPAIIBL.

JIBITUIOMHAs Tpalia HOCIb HEHacpdAHYIO0 MPAKThIUHYI0 HaKipaBaHACIlb.
ATpbIMaHbIsl BBIHIKI MOTYIb BBIKapbhICTOYBalllla Mpbl MpaeKTaBaHHI 1
pacnpanoyIbl HOBBIX LEIUIABBIA3SUISIIBHBIX 3JIEMEHTAY .



ANNOTATION

The thesis contains: 35 pages, 6 pictures (figure), 15 sources used.
KEYWORDS: FUEL ELEMENT, HEAT TRANSFER ANALYSIS,
STRESS-STRAIN STATE, TEMPERATURE DISTRIBUTION.

The purpose of the thesis is:

to analyze the temperature distribution in rod fuel elements, considering
the influence of key operational factors.

to develop a mathematical model for assessing the stress-strain state of the
rod fuel element shell.

to determine the maximum allowable power of the fuel element that
ensures its operability within a given service life, based on the analysis of thermal
and strength limitations.

In the thesis, the following results were obtained: analytical dependencies
were derived for calculating temperature fields in various sections of the rod fuel
element, considering the dependence of the thermophysical properties of
materials on temperature and porosity. A numerical model was developed for
determining stress and strains in the fuel element shell, allowing for the prediction
of its behavior under various operating conditions. A comparative analysis was
conducted on the influence of various factors (gas pressure, fuel swelling, creep)
on the stress-strain state of the shell, and the most critical operating modes were
identified.

The thesis is directly practical. The results obtained can be used in the
design and development of new fuel elements.



