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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznynHi MexaHi3MU i AUHaMiKa pe>XUMiB 6iry4oi xBuji HEUTPOHHO-SIJ€PHOT0 FOPiHHS HAJITEIIJIOBOTO SIAEPHOTO

peakropa 1'saToro MOKOJIiHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical mechanisms and dynamics of the traveling wave modes of neutron-nuclear burning in a epithermal
nuclear reactor of the fifth generation

Pedepat yKpaiHCBKOIO:

Po3po6seHO MOzeb XBUIIbOBOTO TOPiHHS, [1J1sI IKOi MOXKJIMBO HABECTH aHAJIOTIIO 3 MEXaHIYHOIO AMCUTIATHBHOIO
crucTeMolo. Y ii paMKax M0Ka3aHo, 110 MPY Pi3HMX 3HAYEHHAIX KEPIBHUX [TapaMETPiB MOXKJIMBI IBa PEXKUMU FOPIiHHS:
Ha 6DKy4ill aBTOXBUJII Ta XBUJIL, 1O MiATPUMYETbCSI HETPOHAMU 30BHIIIHBOTO IKepesia. Po3pobiieHo Teopito
CIIOBIJILHEHHS HEUTPOHIB, 1O BKJIIOYA€ TEMIIEPATYPY CEPEOBUILA Ta BPAXOBYBA€E KiHIIEBi pO3MipU CEPENOBUIIA, 10
CIIOBiJIbHIOE. 32 TEOPETUYHUMU BUPa3aMU [J1s1 CIIEKTPIB HEUTPOHIB OyJiy TPOBEEHI PO3PAXyHKHU CIIEKTPiB
HEWUTPOHIB y BOJHEBUX i ypaHO-BYIJIELEBUX CEPENOBUILAX. JOCIiI’)KEHO HEUTPOHHI CIIEKTPY [E€KaJIbKa MaJMBHUX
CepelloBNUlI, PI3HOTO CKJIaAy Ta CPYKTYpH. [lepCrIeKTMBHMMU [J1s1 HAATEIJIOBOTO XBUJIbOBOTO SIIEPHOTO PEAKTOPa €
IycIiepciliHe NajuBoO 3 KepaMiuHMM IajJMBOM Y ByIjlelleBoi MaTpulii Ta IaJuBHOMY 6Ji011i i3 ipoByrJels, MeTajaese
yPaHOBe NJIMBO Y NAJIMBHOMY 6JI0Li i3 ipOBYIJIeLs, KyJIbOBi TBEJU i KepMeTH. [Ijis pi3HUX BUJiB peaKTOPHOTO
[IaJIMBa BU3HAUEHI TEMIIEPATYPHI PEXXUMHU 3 3arOCTPEHHSIM. Briepie nposefeHo 1D MoAe0BaHHS HaJTEIOBOTO
XBUJIbOBOT'O TOPiHHS yPaH-IJIyTOHIEBOTO cepeoBuILa TpUBaicTo 150 11i6 py pisHUX MOTYKHOCTSIX 30BHIIIHBOTO
Ipkepesia HeUTPOHIB Ta 3D MOZesI0BaHHS rOPiHHS ypaH-IUIyTOHIEBOIO CepeloBUIIA y UUIIIHAPUYHOI Ta C(PePUIHOI
reoMeTpii. PO3p06s1€eHO NPUHIMIIOBY CXE€MY KOHCTPYKIii €KCIIEPMMEHTAILHOTO HAaATEII0BOTO XBUJIbOBOTO

SIIEPHOTO PEAKTOPA Ta BUSHBYEHO MOT0O TEIJIOBL, IOTYXKHICTb.

Pedepar aHI1iliCbKOIO:

The model of wave burning is developed, for which an analogy with a mechanical dissipative system is drawn.
Within its framework, it is shown that for different values of the control parameters, two burning modes are
possible: on a traveling autowave and a wave supported by neutrons from an external source. A The theory of
neutron moderation, including the temperature of the medium and taking into account the finite dimensions of
the moderating medium, was developed. The theoretical expressions for the neutron spectra were used to
calculate the neutron spectra in hydrogen and uranium-carbon media. The neutron spectra for fuel media of
different composition and structure have been investigated. For various types of reactor fuel, the temperature
blows up regimes possible for implementation have been determined. Dispersion fuel with ceramic fuel in a carbon
matrix and carbon fuel block, metal uranium fuel in a carbon fuel block, spherical fuel rods and cermets can be
considered promising for an epithermal wave nuclear reactor. For the first time, 1D modeling of epithermal wave
burning of the uranium-plutonium fissile medium lasting 150 days and 3D modeling of epithermal wave burning of
the uranium-plutonium medium in cylindrical and spherical geometry were carried out. The dynamics of wave
combustion was investigated at different powers of the external neutron source. The schematic diagram of the
design of an experimental epithermal wave nuclear reactor has been developed. An estimate of its thermal power

is given.

Inpexc YIK: 621.039, 621.039.5

Koau TemaTHYHHUX PYOPHK: 44.33.01
KepiBHUKH po6oTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Pycos Bitasiii Jlaninosuy



HaykoBu# CTymiHb.1. {.-M. H.
BueHe 3BaHHSI: nmpodecop
InenTudikarop ORCID ID:

JonaTkoBa iHdopmais:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: QisnyHi MexaHi3Mu i iuHamiKa peXXUMIB Giry4oi XBuli HEUTPOHHO-SIEPHOTO

FOpiHHH HaATEIJIOBOT'O ANEPHOTO PEAKTOPA 'STOTO TTOKOJIiHHS

Hazpa HTII aHrsi#icbKoO0: The physical mechanisms and dynamics of the traveling wave regimes of neutron-

nuclear burning of the fifth-generation epithermal nuclear reactor
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acToCyBaHHS: SnepHa disuka, sepHa eHepreTruka
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3po61eHO MOie/Ib XBUJIBOBOTO F'OPIiHHS, /1715 IKOi MO>KJINBO HABECTU aHAJIOTIIO 3 MEXaHiYHOIO
IVCUIIATUBHOIO CUCTEMOIO. Y il paMKax II0Ka3aHo, 10 [P Pi3HMUX 3HAYEHHAX KEPIBHUX IIapaMETPiB MOJKJIMBI 11Ba
peXXUMU FOPiHHSL: Ha ODKyYill aBTOXBWIII Ta XBUJI, 10 MiATPUMY€ETbCS HEUTPOHAMU 30BHIIIHBOTO JIXKEPeIa.
Po3po6seH0 Teopilo CIIOBiIbHEHHST HEUTPOHIB, 10 BKJIIOYAE TEMIIEPATYPy CEPeloBUla Ta BPaXOBYBa€ KiHIleBi
PO3MipH CcepelloBUIIA, 110 CIOBINbHIOE. 32 TEOPETUUHUMY BUPAa3aMU 151 CIIEKTPiB HEMTPOHIB Oy IPOBEEHI
PO3PaxyHKU CIIEKTPiB HEUTPOHIB y BOAHEBYX i ypaHO-BYTJIEL€BUX CEPENOBUILAX. JJOCIII>KEHO HEUTPOHHI CIIEKTPpU
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BUJIiB PEAKTOPHOTO MajIMBa BU3HAYEHI TEMIIEPATYPHI PEXXMMU 3 3arOCTPEHHAM. Briepiie nposeneno 1D
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