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BIIJIMB TEMIIEPATYPHOI'O 3BOPOTHOI'O 3B’'SI3KY
HA CTAHIOHAPHY XBWIIO AJEPHUX INOAIJIIB

JIoCHiIKy€eThCS XBHIS CTajoi ¢GopMu B peakropi Ha XxBwii smepuux mnomimis (PXSIT). PiBHsHHS
BUTODPSHHS PO3B’ A3YIOTbCA CHUIBHO 3 OJHOBUMIpPHUM JUQY3iHHUM pPIBHSHHAM B OIHOIIBUAKICHOMY
HaOMIDKEHHI, 10 BPaxoBYE 3BOPOTHHH 3B’ 30K 3a TEMIIEPaTypolO y HaWmpocTimiiii ¢opmi. YBeaeHa ao
pO3MIISITYy W ONMCaHAa aHANITHYHO IMBUAKICHA Xapaktepuctuka PXSIL. Jlns po3B'sBkiB y BUTIISII
CTaIllOHAPHOT XBUJI 1€ 3AJICKHICTh IMIBUAKOCTI BiJl €()EKTUBHOI KOHIICHTpAIi MOTJIMHA4Ya. AHATITHYHI U
YHCENbHI PO3paXyHKH AOBOASTH, LIO B PEaKTOpi 3 YpPaHOBMM LHMKIOM IIBHIKICHA XapaKTEPUCTHKA €
JIBO3HAYHOIO, MPUYIOMY PO3B SI3KM HIDKHBOI TiIKA € HECTIHKMMH, TOOTO iCHye MiHIMaJbHA IIBHAKICTH
cramionapuoi xBwii. IllBuakicHa xapakrepuctuka PXII dopmyeThcs 3a paxyHOK mdil TPHOX PIi3HHX
MEXaHi3MiB 3BOPOTHOTO 3B’ 53Ky, TEMIIEPAaTypHOTO i IBOX KiHETHYHUX, 32 KOHLEHTPALIIMH HECTAOUTBHHUX
aykmigie 2Np i ?*Pu. 3anexHo Bin MBHAKOCTI BIUIMB MIYTOHIEBOrO MEXaHi3My KOHKYpYeE 3 BIUTHBAMH
TEMIIEpaTypHOTO W HENTYHIEBOTO MEXaHi3MiB, SKi € ONHOTUIHUMHU W aauTWBHUMH. [lokazaHo, mo 3a
TUTIIOBUX 3HAYeHb MapaMeTpiB yci TpU MEXaHi3MH € BaXJIuBUMH. CHIBHHH Bill' eMHUM TeMIiepaTypHUHN
3BOPOTHHUH 3B’ 130K CIOBUIBHIOE XBUJIIO SAEPHUX TOAUTIB 1 3BYKye 00JIacTb 11 iCHYBaHHS 3a KOHIEHTPALIIEIO
MOTJINHAYA.

Kniouogi cnosa. xBuns saepHUX MOALUTIB, MIBUAKUI PEaKkTOp, OXHOTPYNOBE HAONMKEHHS, XBHIIbOBHN
peaxTop.
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BJIUSAHUE TEMIIEPATYPHOW OBPATHOH CBsI3H
HA CTAIIMOHAPHYIO BOJIHY SAJEPHBIX JTEJEHUU

Hccrmemyercss BOMHA YCTaHOBHBIIEHCS (OPMBI B peakTOpe Ha BOJHE saepHbIX aeneHuii (PBSIIT).
YpaBHEHUsI BBITOPAHHUS PEIIAIOTCS COBMECTHO C OJIHOMEPHBIM ypaBHeHHEM MU(G(Y3UU B OJHOCKOPOCTHOM
MpHUOJIVDKEHUN C YYETOM OOpaTHOM CBSI3U 1O TeMIlepaType B mpocteiimeir ¢opme. B pabore BBeneHa u
AHAJIMTUYECKHU OIHCaHa CKOpOCTHas xapaktepuctuka PBSJI. [Ins pelienuil B BUji€ CTallMOHAPHOW BOJIHBI
3TO 3aBUCHMOCTH CKOPOCTH OT A(P(EKTUBHON KOHIICHTPALUU MOTIOTUTENS. AHAIMTUYCCKUE W YUCIICHHBIC
pacyeTsl MTOKa3bIBAIOT, YTO B PEAKTOPE C YPAHOBBIM IIUKIOM CKOPOCTHAs XapaKTEPHUCTHUKA SBISETCA
IBY3HAYHOW, MPHUYEM pEUICHUS HIDKHEH BETKHM HEYCTOWYMBBI, T. €. CYIIECTBYET MHHHMAaJbHAas CKOPOCTb
crarmoHapHoii BoiHBL. CkopocTHas xapaktepuctuka PBSJl dbopmupyeTcs 3a cdeT IeHCTBUSA Tpex
Pa3IUYHBIX MEXaHU3MOB OOPAaTHOM CBS3H, TEMIIEPATYPHOTO U JIBYX KUHETHUYECKHX, IO KOHIICHTPAIISIM
HEeCTaOMIBHBIX HyKTHAOB “>Np i **'Pu. B 3aBHCHMOCTH OT CKOPOCTH BIMSHHE IUTyTOHHEBOrO MEXaHH3Ma
KOHKYpHUPYET C BIHUSHHEM TEMIEpPaTypHOTO M HENTYHHEBOTO MEXAaHHM3MOB, KOTOpHIE SBISIOTCS
OJIHOTUIIHBIMU M aAAUTUBHBIMU. [0Ka3aHO, YTO MpU TUMUYHBIX 3HAYCHUSIX MTapaMETPOB BCE TPU MEXaHHU3MA
SIBIISTIOTCS BaxkHBIMU. CHJIbHAS OTPUIIATENIbHAS TEMIIepaTypHasi oOpaTHas CBSI3b 3aMEJIICT BOJHY SACPHBIX
JIEJICHUH U Cy’KaeT 00JIaCTh €€ CYIIECTBOBAHMUS 10 KOHIICHTPAIINY OTIOTUTETIS.

Knrouesvie cnosa: BONMHA SINEPHBIX JICICHHN, OBICTPHI pPEakTOp, OJHOTPYIIOBOE MPHUOIIKEHUE,
BOJIHOBOU PEAKTOP.
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TEMPERATURE FEEDBACK EFFECT TO STATIONARY WAVE OF NUCLEAR FUSION

Nuclear fission wave (NFW) of steady shape in thedlling wave reactor (TWR) was investigated. In
this work burnup equations together with one-dineme diffusion equation in the one-velocity
approximation, taking into account temperature fee# in the simplest form was solved. Velocity
characteristics of TWR, which is dependence of acigtaon the effective absorber density for theistary
wave solutions were analytically introduced andcdbsd. Both analytical and numerical results iatkc
that the velocity characteristics in case of thWeycle are double-valued, with the solutionshef lower
branch, being unstable. This implies that the mimmpossible velocity of the stationary wave exiktaas
shown that the velocity characteristics of TWR foemed by the three distinct mechanisms related to:
feedback to power, and kinetics of unstable nusfitflp and®Pu. Effects of the intermediate nuclide
ZNp kinetics and of the feedback to power are agltind compete to that 8fPu kinetics, with the result
depending on the velocity of the wave. At typicalrgmeters of TWR all three mechanisms contribute
significantly to the velocity characteristics. Stgonegative feedback to power makes the regiorhef t
absorber concentration, where the NFW may existlemand slows down the NFW.

Keywords nuclear fission wave, travelling wave reactost fiieactor, CANDLE, reactivity feedback, one-
group diffusion model.
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