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The physical mechanisms and dynamics of the traveling wave regimes of neutron-nuclear burning of the fifth-
generation epithermal nuclear reactor

Pedepat yKpaiHCBKOIO:

[TpoBeneno indpopMaliiHO-TIaTeHTHUI NOIYK 1o Temi HJIP, 3a pesysbraTamu siKoro cpopmysiboBaHa MeTa i
3aBJaHHs AOCiIpKEHHS. PO3p0o6sieHO MOZesb XBUJIbOBOTO TOPiHHSL, IJIs1 SIKOI MOXJIMBO HaBECTH aHAJIOTIIO 3
MEXaHIYHOIO AVCUIIATMBHOIO CUCTEMOIO. V ii paMKax ITOKa3aHo, 10 [IPU Pi3HMX 3HAYEHHAX KEPIBHUX NTapaMeTpiB
MOJKJIMBI [1Ba pE>XKUMU FOPiHHSL: Ha 6Ky4ill aBTOXBUIIL Ta XBUJII, 11O MiATPUMY€ETHCSI HEUTPOHAMU 30BHIIIHBOTO
Ikepesa. Po3po6seHo Teopilo CIOBiIbHEHHS! HEUTPOHIB, 110 BKJIIOYAE TEMIIEPATypPy CEPEOBUIIA Ta BPaXOBYBaE
KiHLIeBi pO3MipHU CepelOBUINA, 1O CIIOBIIbHIOE. 32 TECOPETUYHUMU BUPA3aMU IJIs1 CIIEKTPiB HEUTPOHIB O6yIn
[IPOBEMIEHI PO3PaxyHKU CIIEKTPIB HEUTPOHIB Y BOOHEBUX i YPaHO-BYIJIELLEBUX CepeNOBUILAX. [IepCIIEKTUBHUMU [JIs
HaJITETJIOBOTO XBUJILOBOT'O SIIEPHOTO PEAKTOPA € MUCIepCiiiHe MaJuBo 3 KEPaMiyHUM MaJuBOM B rpadiToBOi
MaTpuLi, KyJbOBi TBEJIM 1 KEpMETHU. [1J1s1 Pi3HUX BUZiB PEAKTOPHOrO NaJIMBa BU3HAYEHI TEMIIEPATYPHI PEKUMU 3
3arOCTPEHHSM. Briepie NpoBeeHO MOAENIIOBAaHHS HAATEIIJIOBOIO XBAJIBOBOTO FOPiHHS YPaH-IIJIyTOHIEBOTO
cepenosuila TpusaicTio 150 1i6 npu pisHUX MOTYXHOCTSIX 30BHIIIHBOTO JiKepeJsia HeUTPOoHiB. Po3pobyieHo

IIPUHLUIIOBY CXEMY KOHCTPYKUJ.I. €KCIIEPUMEHTAJIBHOT'O HAATEIIJIOBOI'O XBUJIbOBOT'O ANEPHOT'O PEAKTOPA.

Pedepar aHIJ1iHCBKOIO:

The informational and patent search was conducted on the topic of research, the results of which formulated the
purpose and objectives of the study. A model of wave burning is developed, for which it is possible to draw an
analogy with a mechanical dissipative system. In its framework, it is shown that for different values of controlling
parameters the two combustion modes are possible: on a traveling autowave and a wave supported by neutrons
from an external source. The moderation theory of neutrons, including the temperature of the medium and takes
into account the finite dimensions of the moderating medium, are developed. Theoretical expressions for the
neutron spectra were used to calculate neutron spectra in hydrogen and uranium-carbon media. For various types
of reactor fuel, possible temperature blow up regimes have been identified. Promising epithermal wave nuclear
reactor can be considered dispersion fuel with ceramic fuel in a graphite matrix, spherical fuel rods and cermets.
Modeling of epithermal wave burning of the uranium-plutonium fissile medium lasting 150 days was carried out for
the first time. The dynamics of wave burning at various powers of an external neutron source was studied.The
principal design scheme of the experimental epithermal wave nuclear reactor was developed.
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