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CepenoBUIIAX

2. Superslow wave neutron-nuclear burning by thermal neutrons in thorium-uranium fissionable medium

Pedepar:

1. luceprarito IpUCBSYEHO AOCIIIKEHHIO i BUBHAYEHHIO YMOB iCHYBAaHHS XBUJIbOBOT'O HEUTPOHHO-IEPHOTO
rOpiHHS Y TOPieBOMY NasIMBi /1711 HEUTPOHIB 3 eHeprisimu B AianasoHi 0,015 eB - 1 MeB. B po6oTi chopmynboBaHO
y3arajibHEHUI KPUTEPIN iCHYBaHHS XBUJIbOBUX PEXKUMIB HEUTPOHHO-S4EPHOTO FOPIiHHA JIS1 TOPI€BUX MOAINbHUX
cepenoBull,. JJOCiI>KEHO i 1OBEleHO BUKOHAHHS KPUTEPiI0 XBUJIbOBOTO HEUTPOHHO-SIIEPHOTO FOPiHHS AJ151
TOPi€BO-ypaHOBOTO NajvBa 3 CTyIleHeM 36arayeHHs 1o ypany-235 Bif, 0,5% 10 2% B o671acTi enepriii HeTPOHiB
0,015 - 10,00 eB. 3'scoBano BIMB 233Pa Ha KPUTEPiil XBUJIbOBOTO HEUTPOHHO-SIIEPHOTO FOPiHHS B TOPi€BO-
yPaHOBOMY IJIMBI i TOKa3aHO, 10 IPpY KOHIEHTPALlii fiiep NPOTaKTUHiA-233 MeHIIe 1% Bif 3arajbHOI KiJIbKOCTI
siiep MO/IiJIbHOTO CEpeIOBUIA XBUJIbOBE siepHE TOPiHHS MOSKJIMBE B 06J1aCTi TENJIOBUX HEUTPOHIB. [locimkeHo
YMOBM BUKOHAHHS KPUTEPil0 XBUJIbOBOT'O HEUTPOHHO-SIIEPHOTO FOPiHHS 17151 TOPi€BO-YPaHOBOTO MAJIMBA, 10 MAe
reoMeTpuyuHy GOpMy LUJiHApPA i Ky, i BU3HAUY€HO, 110 HA TEIJIOBUX HEMTPOHAX KPUTEPill BUKOHYEThCS IIPU

MiHiMasIbHOMY pagiyci nuinapa 6 cm, a kyii - 10 cm. ChopMysIbOBaHO CUCTEMY KIHETUUHUX PiBHSHD IJIs1



HAJIOBIILHOTO XBUJIbOBOT'O HEUTPOHHO-AZ€PHOTO FOPiHHS B TOPi€BO-ypPaHOBOMY IaiuBi. Ha oCHOBI
MaTeMaTUYHOIO MOJEIOBAHHS OTPUMAHO IVMHAMIKy YTBOPEHHS i IIiATPUMAaHHS XBUJIbOBOTO HEUTPOHHO-SIIEPHOTO
ropinss Topito-232 i Topito-232, 36araueHoro (0,5%) ypanoMm-235 abo miyToHiem-239, TpuBainicTtio 360 nib.

J:[OBC,HCHO MOXJIMBICTh CTBOPEHHS TEIIJIOBOI'O XBUJIbOBOI'O ANEPHOTO PEAKTOPA Ha TOpiGBO—ypaHOBOMy T1aJIMBI.

2. The dissertation is devoted to research and definition of conditions of existence of wave neutron-nuclear
burning in thorium fuel for neutrons with energies in the range 0,015 eV - 1 MeV. The generalized criterion of the
existence of wave regimes of neutron-nuclear burning for thorium fission media is formulated. The fulfillment of
the criterion of wave neutron-nuclear burning for thorium-uranium fuel with the degree of uranium-235
enrichment from 0.5% to 2% in the region of neutron energies 0.015 - 10.00 eV has been studied and proved. The
influence of 233Pa on the criterion of wave neutron-nuclear burning in thorium-uranium fuel was found and it was
shown that at a concentration of protactinium-233 nuclei less than 1% of the total number of fission nuclei wave
nuclear burning is possible in the range of thermal neutrons. The conditions for fulfilling the criterion of wave
neutron-nuclear burning for thorium-uranium fuel having the geometric shape of a cylinder and a sphere are
investigated, and it is determined that on thermal neutrons the criterion is fulfilled at a minimum cylinder radius of
6 cm and a sphere of 10 cm. A system of kinetic equations for superslow wave neutron-nuclear burning in
thorium-uranium fuel is formulated. Based on mathematical modeling, the dynamics of formation and
maintenance of wave neutron-nuclear burning of thorium-232 and thorium-232 enriched (0.5%) with uranium-235
or plutonium-239 by duration of 360 days was obtained. The possibility of creating a thermal wave nuclear reactor
on thorium-uranium fuel has been proved.
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