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AHHOTALIUS

JunimomHass paboTta coAepkuT: 35 CcTpaHul], 6 wuirocTpanui, 15

HCTOJIb30BAHHBIX HCTOYHUKOB.
Kimouesste ciosa: TEIUIOBBIJEJIIIOILNIN DJIEMEHT, AHAJIU3

TEIUIOITEPEJJAYN, HATIPSKEHHO-JE®OPMHUPOBAHHOE
COCTOSHUE, PACIIPEJEJIEHUE TEMIIEPATYPBI.

[enbro AUTIIOMHOM pabOTHI SIBIISIETCS:

o aHaJgu3  paclpejielieHuss  TeMIepatypbl B CTEP)KHEBBIX
TETJIOBBIICIISIIONIMX ~ DJIEMEHTOB € Y4€TOM  BJIMSIHUS ~ OCHOBHBIX
AKCIUTyaTallUOHHBIX (haKTOPOB;

o pa3paboTka MaTeMaTUYECKOW MOJCNIH JUIsl OLICHKU HaIpsKEHHO-
1e(OpMHUPOBAHHOTO COCTOSIHUS 00OJIOUKH CTEP>KHEBOI'O TOTUIMBHOTO 3JIEMEHTA;

o ornpeeneHue peeNbHO JIOTTy CTUMOM MOIITHOCTH
TEIUIOBBIJEIISIIONIETO 3JIeMEHTa, 00eCeYrBaIoNyl0 ero paboTocnocoOHOCTh B
TEYCHHE 3aJaHHOTO0 CpOKa CIYy>KObl, Ha OCHOBE aHalu3a TEIUIOBBIX U
POYHOCTHBIX OIPaHUYEHUH.

B nunnomHol paboTe moy4eHbl CIeIyIoe pe3yIbTaThl:

o MOJly4eHbl ~ aHANMTUYECKHE  3aBUCUMOCTH Uil  pacydera
TEMIIEPATYypHBIX  MOJIEM B Pa3JIMYHBIX  CEUEHUAX  CTEPKHEBOIO
TEIUTOBBIJIEIISIIOIIETO 3JIEMEHTA C YY€TOM U3MEHEHUS TEII0()PU3NIECKUX CBOMCTB
MaTEPHUAJIOB OT TEMIIEPATypPhl H IIOPUCTOCTH;

o pa3zpaboTaHa YHCIEHHAs MOJECIb ISl ONpeeJICHUS] HAPSDKEHUN 1
nedopmanvii B 00O0JIOUKE TETUIOBBIACISAIONIETO JJIEMEHTa, MO3BOJISIONIAs
IPOTHO3UPOBATH €€ MOBEJCHUE TIPH PA3IIMYHBIX PEKUMAX HKCILTyaTallHH;

o NIPOBEJICH CPaBHUTEIBHBIM aHAN3 BIHMSHUS Pa3IUYHBIX (PAaKTOPOB
(maBmeHus ra3za, HaOyXaHHWs TOIUIMBA, TMOJNBYYECTH) HA HAMPSIKEHHO-
nehOpMHUPOBAHHOE COCTOSTHUE OOOJOYKA M OMpeaesieHbl HanOoJiee OIMacHbIC
PEXKUMBI PaOOTHI.

JunnomHass  paboTa  HOCUT  HEMNOCPEACTBEHHO  MPAKTHYECKYIO
HalnpaBlIeHHOCTh. [lolydyeHHble pe3yJabTaThl MOTYT HCIOJIb30BaThCA MPU

IIPOCKTHPOBAHUHU U pa3pa60TKe HOBBIX TCIIJIOBBIACIIAIOMINX 5JICMCHTOB.



AHATALBIS

JlpituioMHass mpama  3MmdAmyae: 35 crapoHak, 6 umocTpainsii, 15
BBIKAPBICTAHBIX KPBIHIII.

KnrouaBeis cnoBel: LIEITJIABBII3AJIAJIBHBI OJIEMEHT, AHAJII3
HEIUUIATIEPA JIAYBI, HATIPYXXKAHA-JIDOAPMABAHDI CTAH,
PASMEPKABAHHE TOMIIEPATYPBI.

Mbrait ApITIOMHAN Mpallsl 3'ayJgena:

o aHai3 pa3MepKaBaHHS TAMIIEPATYPBI ¥ IDJIACHBIX
IETUTABBI3SUBUIBHBIX ~ 3JIEMEHTay 3 yliKaM  YIUIBIBY  aCHOYHBIX
AKCILUTyaTalbIiHbIX (hakTapay;

o pacmparoyka MaTdMaTbhldHall MaJdii Juis alPHKI HampykKaHa-
npdapMaBaHara ctaHy abaJOHKI CTphDKHEBAra IeriaBbI3sUIsJIbHAra dJIEMEHTY;

o BBI3HAYIHHE rpaHivyHa JanynrdaibHai MaryTHacIIi
ICTUTaBBII3sUIsIIbHAra JJIEMEHTY, sikas 3a0scrieuBae sTo Mpaias3jaoibHacilh Ha
npaisry 3ajajg3eHara TIPMiHY CIIy)KObI, Ha acHOBE aHaJi3y IEIUIaBbIX 1
TPBIBAJIbHBIX a0ME)KaBaHHSY.

VY ApIIIOMHAM Mpalibl aTphIMaHbl HACTYTHBIS BBIHIKI:

o aTpbIMaHbl aHATITHIYHBIS 3aJIEKHACI JIJIS Pa3JIiKy TAOMIIEPATypPHBIX
nan€y y po3HBIX IepaceKkax CTpbDKHEBara ILEIUIaBbIA3SIISIIbHATA AJIEMEHTY 3
yJIiKaM 3MEHBI IHeTuIadi3igHbIX YJIacIliBacIsay MaT3phlsiay aa TIMIEepaTypsl i
ciTaBaTacIli;

) pacripalniaBaHa JIikaBas MaJdJib JUIS BBI3HAUDHHS BBHICUIKAY 1
mdapmanplii ¥ abamoHIBl METUIaBBIA3SIIIIbHATA JJIEMEHTa, SKasl Ja3Balisie
IparHasaBallb sie TaBOA31HbI MPHI PO3HBIX PIKBIMAX IKCILTyaTallbli;

o npaBea3eHbI TapayHaIbHBI aHATI3 YTIIBIBY PO3HBIX (hakTapay (I1icKy
razy, HaOpakaHHs TadiBa, May3ydacili) Ha HampykaHa-md(apMaBaHbl CTaH
a0aJIOHKI 1 BRI3HAYAHBI HAMOOIBIT HEOSICTICUHBIS PIIKBIMBI MTPAITHI.

JlpiroMHasi mpama HOCIIb HEMacpdAHYI0 MPAKTBIYHYIO HaKipaBaHACIb.
ATpbIMaHbBIST BBIHIKI MOTYIb BBIKApPBICTOYBAIllla TPbl IpacKTaBaHHI 1

pacnpanoyibl HOBBIX HEIMIABBII3SIISIIBHBIX SJIEMEHTAY .



ANNOTATION

The diploma work contains 35 pages, 6 figures, 15 sources used.

Keywords: FUEL ELEMENT, HEAT TRANSFER ANALYSIS,
STRESS-STRAIN STATE, TEMPERATURE DISTRIBUTION.

The purpose of the thesis is:

ot0 analyze the temperature distribution in rod fuel elements,
considering the influence of key operational factors.

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

e 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:

e 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.

e 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.



