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The issues of heat loads into the tokamak divertor still remain unresolved engineering and physical prob-
lems of a thermonuclear reactor development. Several approaches are being discussed and studied to reduce the
heat flux onto divertor plates below 10 MW/m” Among them, the attractive approaches proposed by Y. Naga-
yama [1] and R. Goldston [2] are based on a liquid lithium evaporation in a limited amount of divertor boxes.
They are relatively simple in practical applications and allow one to achieve necessary steady-state regimes both
for heat fluxes and for plasma effluxes from a plasma column to the divertor region. In order to choose one of
them for prospective tokamaks the comparative analysis was conducted and presented in this report. The design
of the divertor zone for the DEMO-FNS tokamak is proposed. The superconductive tokamak DEMO-FNS [3]
that is currently being developed in Russia will operate in the regime of fusion neutron source (fusion power
during a steady-state regime up to 40 MW, neutron production rate above 1-10' s7"). It was shown that the sys-
tem with «cold» box walls (about 200 °C) which can condense Li (like in [1]) looks more suitable compared
with «hot» (up to 800 °C) box wall system [2]. Both approaches fit the criterion for heat loads onto the divertor
walls. Both approaches also fit the criterion for the lithium flow into the main plasma, but the cold wall ap-
proach is on the verge of being applicable because of the lithium flow value into SOL. The «cold» box walls
design is preferable due to an engineering simplicity of realization as well. It was demonstrated that lithium ef-
flux into the main plasma is suppressed mainly due to the ionization process within SOL which exponentially
depends on its width. It is necessary to perform detailed 2D-modeling of SOL and divertor construction with
lithium for DEMO-FNS plasma parameters determination in divertor and SOL. Engineering and technological
study of such design is also required. Acknowledgments. This work was supported by the Ministry of sci-
ence and higher education of Russian Federation in the framework of the state contract in the field of sci-
ence under project No. 0784-2020-0020 using the Federal Joint Research Center Material science and char-
acterization in advanced technology» (project RFMEFI162119X0021), including the unique scientific facili-
ty «Spherical tokamak Globus-M».
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Bompock! TemaoBbIX Harpy30K Ha IWBEPTOP TOKAMaKa MPOIOJHKAIOT OCTaBaThCS HEPEIIEHHON MHIKEHEPHO-
(usmnueckoii mpodIeMoit B xo/ie pa3pabOTKu TEPMOSIIEPHOTO peakTopa. biio mpennokeHo HECKOIbKO MOIX0-
JIOB K CHIYKEHHIO TETLIOBOTO MOTOKA HA IUIACTHHEI JIMBEPTOpA 10 3HadeHuit Hike 10 MBT/M2. B ux umcrno BXo-
JSIT MpUBJIEKATEIbHbBIC MOAXO0AbI, npeanoxenusie FO. Harasmoit [1] u P. Tonactonom [2], KOTOpble OCHOBaHBI
Ha HUCMAapEHUU >KUAKOTO JUTHUS B OTPAHUYCHHOM KOJUYECTBE AUBEPTOPHBIX CEeKUUM. OHU OTHOCUTEIBHO MPO-
CTBl B TIPAKTHYECKOM MPHMEHECHUH W IO3BOJSIOT JOCTHYh HEOOXOAMMBIX CTAIlMOHAPHBIX PEXHMOB Kak IS
TEIUIOBBIX TIOTOKOB, TaK M JUIS MOTOKOB TIa3Mbl U3 IIA3MEHHOT'0 IIHYpa B 00J1acTh auBepTopa. C meinbio BEIOO-
pa OIHOTO W3 HUX JUIS MEPCIEKTUBHBIX TOKAMAaKOB ObLT MPOBEAEH CPaBHUTENBHBIN aHam3. [Ipennoxena KoH-
CTpYKUUs OuBepTOpHON 30HBI A5 Tokamaka JJEMO-TUH. Pa3pabateiBaemblii B HacTosmiee Bpems B Poccun
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ceepxmnpoBosiuii Tokamak JJEMO-THUH [3] Oyzner paboraTe B pexXuMe TEPMOSIICPHOTO UCTOUHUKA HEUTpPO-
HOB (MOIIHOCTH TEPMOSACPHOTO CHHTE3a B CTallMOHAPHOM peskume 10 40 MBT, ckopocTh BEIpaOOTKH HEHTpO-
HOB cBbime 110" c‘l). Bru1o mokazaHo, 4To crcTeMa ¢ «XOJIOAHBIMIY cTeHKaMu ceknuu (oxono 200 °C), cro-
coOHast koHJeHcupoBaTh Li (kak B [1]), BRINISIUT OoJiee MOMXOAIICH IO CPABHEHUIO C CUCTEMOM C «TOpsS4H-
Mm» (10 800 °C) crenkamu cekiuii [2]. O0a momxoa COOTBETCTBYIOT KPUTEPHUIO TEILIOBBIX HATPY30K HA CTEHKH
nuBepTopa. Kpurepuio o mOTOKY JIUTHS B OCHOBHYIO IJIa3My TaKXe yIOBIETBOPAIOT 00a MoAX0a, HO IOAXO0A
C KOHAECHCUPYIOLUIMMH CTEHKaMH HaXOIWTCS HA TPaHU MPUMEHMMOCTH 1O MoToKy JuTusa B SOL. KoHcTpykuus
«XOJIOHBIX» CTEHOK CEKIMI MpeaIouYTUTENbHA TaKKE N3-3a HHKEHEPHON MpOoCTOTHl peanu3anuu. [lokasaHo,
YTO BBIXOJ JINTHSI B OCHOBHYIO IJIa3My MOJABJISIETCS, B OCHOBHOM, 3a CYET IMpolecca HOHU3ALUU BHYTPH
SOL, sKCOHEHIIMAIBHO 3aBUCALIETO OT €ro MupuHbl. g onpeaenenus napaMmerpos miaasmsl JEMO-THUH
B nuBepTope u SOL HeoOX0IMMO BBIMOMHUTH AeTaibHoe 2D-MoaenupoBanue koHCTpykunn SOL 1 nuTHeBoro
nuBepTopa. Tpedyercs Takke HHKEHEPHO-TEXHOIOTn4Yeckas mpopaboTka Takoi KOHCTPYKIMH.

Hacrosimast pabora noanep:kana MUHHCTEpPCTBOM HayKH M BbIcIIero oopasoBanusi Poccuiickoit ®enepa-
LMY B paMKaxX T'OCyJapCTBEHHOTO 3aaHus B cdepe Hayku 1o npoekty Ne 0784-2020-0020 ¢ ucnons3oBaHneM
denepanbHOro LEHTpa KOJUIEKTUBHOIO MONb30BaHUA «MaTepraloBeieHuEe U AUarHOCTHKA B MEPEJOBBIX TEX-
Hojorusax» (mpoekt RFMEFI62119X0021), Bkiarouaromero yHUKadbHYI0 Hay4HYIO ycTaHOBKY «Cdepuueckuii
Tokamak ['mobyc-M».
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