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compounds of plutonium was calculated. When ket <1, fission chain reaction can not be supported. The reactor
operating at ket = 1, is called critical, at ke 1 it is called supercritical and at ket <1 - subcritical [3].
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The history of space nuclear power development is quite unusual. Since the very first day of the Space Age,
nuclear power has been regarded as the only viable option for long-term and energy-intensive space operations: lunar
bases, interplanetary missions, giant geostationary platforms for communication, as well as the only source of energy in
space and a source of power for space flights.

Solid-phase NTRs

NTRs of this type include a solid-phase reactor in the form of a cylinder having a height and diameter of
approximately 1-2 m. The reactor consists of the reactor core, a reflector surrounding this area, the governing bodies, a
power case and other elements. The reactor core contains nuclear fuel, which is a fissile material enclosed in the fuel
elements. The core and the reflector are placed inside a durable power case. The case is closed with a solid cover.
Control rods are placed in the active zone or the reflector, and the rotary drums are mounted on the periphery of the
reactor.

Gas-phase NTRs

These NTRs, existing while only as a part of some projects, do not differ much from the above-described solid-
phase NTRs. The main difference of gas-phase NTRs is that the substance in the reactor core is in a gaseous state. It is
obvious that the operating temperature of such active zone exceeds the temperature of solid-fuel elements, therefore,
heating of the working fluid in the gas-phase NRE can be much higher. This means an increase in specific impulse of an
NTR.

Russian project

The new Russian project involves the use of the ion electric rocket engine, in which the jet thrust is created
using an ion flux accelerated by an electric field.

A great advantage of the project is associated with performance characteristics, namely, a long service life (10
years of operation), significant overhaul interval and long operating time after switching on.

Conclusion

The development of nuclear thermal rockets has a great potential. That is, with proper funding and attention of
the global scientific community to these technologies, the humanity will soon be able to come close to commercial

space exploration, manned missions to Mars and investigation of distant planets.
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Metonpl 3neKTpOH-TIO3UTPOHHON aHHMTIWIAMNMH (DIIA) — »TO Hambojee YyBCTBUTECIBHBIC METOMBI
HCCIICAOBAHUSA SJICKTPOHHOU CTPYKTYPHI MaTepPHAJIOB, a TAK)Ke OOHAPY)KEHUS M KOHTPOJIA Ne(PEKTHBIX CTPYKTYP, TAKHX
KaK BaKaHCHH, BAKAHCHOHHBIC KIIACTEPHI, MOPHI, AUCIOKAI[UH, TPAHUIIBI 3epeH U T.1. [1]. JInsg moiydeHus Hambosee
MOJHBIX JaHHBIX O CTPYKType MaTepHaioB B pPabOTE HCIHOIB30BAJCS METOJM CICKTPOMETPHH BPEMCHH JKU3HU
nmo3utpoHoB (CBIXKIT). Ienbto nanHOM pabOThI ABISIIACH pa3pabOTKa CUCTEMBI MO3MIMOHUPOBaHus 00pa3ios (CIIO).
PaspabatriBacMasi cucteMa JOJDKHA 00NagaTh CICAYIOINIMMU XapaKTEPUCTUKAMH: BO3MOYKHOCTh IOCTAHOBKU IIaphI
JIETEKTOPOB CHEKTPOMETPa BPEMEHH KH3HH ITO3UTPOHOB B OTHY JUHUIO U1 HanOoJee YIOOHOTO PaCIONIOKEHHS BCEH
CHCTEMBI JIETCKTOPOB; YMCHBIIICHHE BPEMCHU MMOATOTOBKH OOpAa3OB I MCCIEeNIOBaHHA (YIIAaKOBKAa M pa3MeEIleHHE B
3¢ (PEKTHBHOM TMPOCTPAHCTBE [ETEKTOPOB); COXpAaHCHHWE, JHOO YIyYIICHHE pa3pelicHHs H CKOPOCTH CcUeTa
crekTpomerpa. [l MOCTMKEHUS TIIOCTAaBICHHOW e, HEOOXoAMMO OBLIO BBHINONHUTH CICAYIONIHE 3alayuu:
crpoekTHpoBaTh ueptéx; coopars CIIO; npotectuposats CIIO.

IIpoekr, a Takke BHEUIHUN BUJ pa3pabOTaHHOW KOHCTPYKIMHU mpezcrtaBiieH Ha Puc. 1. Hamuuuwe B paHHOM
cuctemMe CBUHIOBOro muTa (1) TO3BOJIIET HUCKIIOYUTH OOpaTHOE paccesHWe TaMma KBaHTOB W TEM CaMbIM
obecrieynBaeT BO3MOKHOCTh PACIojiaraTh IETEKTOPhI COOCHO. Hanuume cucteMbl 3akpericHus o0pasia (2) mo3BossieT

0TKa3aThCs OT YIAKOBKH 00pasiia B alFOMUHUEBYIO (DOJIBTY.

Puc 1. Ilpoexmnviii 6ud CIIO u eé peanvras modenwv: 1 — ceunyogulii wium,; 2 — cucmema 3akpenienus oopasya; 3 —
obpasey

Tabnuya 1. 3nauenus pemenu HCUsHU 8 MOOCIbHBIX MAMEPUALAX
Marepuan | Fit variance | Cpennee Bpemst XH3HH, IIC

Ti 1.0132 142,7
Fe 1.0549 99,1
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