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PE®EPAT

Y1CJIEHHOE MO/EJIMPOBAHUE, BBICOKOTEMITEPATYPHBII
CHUHTES, TEIIVIOBBIE [TPOLIECCHI, CVYIIEPKOMIIBIOTEP,
PACITIPEAEJIAIEMAS ITAMATD.

OO0BeKTOM HCCIICAOBAHUA ABJIAKOTCA MOACIHUPOBAHUC TCIINIOBBIX ITPOLCCCOB B
YCIIOBUAX BBICOKOTEMIICPATYPHOI'O CHHTC34a.

[leas paboTbl: uU3yuuTh (UIUKO-MATEMATHYECKYI0 MOJIENb TEIJIOBBIX
MPOIECCOB B YCIOBUSX BBICOKOTEMIIEPATYPHOTO CHHTE3a, OCTPOUTH YHUCICHHYIO
CXEMYy peIlIeHUs JABYMEPHOTO YpaBHEHUsS TEIUIONPOBOJHOCTH, pa3paboTaTh
napajyjieJibHble QJITOPUTMBI JIJI PEIICHUS 3aJauyd MOJICTIUPOBAHUS TEIJIOBBIX
MPOLIECCOB B  YCJIOBHUSAX BBICOKOTEMIEPATYpPHOTO CHUHTE3a, pPEaIUu30BaTh
pa3paboTaHHbIE ATOPUTMBI.

MGTOIIBI HCCICAOBAaHUA: MCTOIbI YHCICHHOI'O PCHICHUA ypaBHCHI/Iﬁ B
YaCTHBIX ITPOU3BOAHBIX, MCTOA IICPCMCHHBIX HaHpaBHGHHﬁ.

B Xo0ae pa6OTI>I IMOJIYUYCHBI CJIICAYIOIIHUC HOBBLIC PC3YJILTATHI:

1) MOCTPOEHA YHUCJIEHHAs CXE€Ma pEUIeHUS JIBYMEpPHOTO YpaBHEHUS
TEIJIONPOBOAHOCTH B COOTBETCTBUHU C METOJIOM NIEPEMEHHBIX HAIIPaBJICHUMH;
2) pa3paboTaHbl U MPOrPAMMHO PEATM30BaHBI MapajlIeIbHbIE aTOPUTMBI

JUI  pElICHHMS 33aJa4d  MOJEIMPOBAaHMUS TEIUIOBBIX ITPOLUECCOB B  YCIOBUAX
BBICOKOTEMIIEPATYPHOT'O CUHTE34,;
3) IIPOBEJICHBI aHAJIN3 U CPABHEHUE NOJIYUYCHHBIX PE3YJIbTATOB.

OO6sacTb MPUMEHEHUS: METAILTYprusi, PuU3ndecKas XuMus.



ABSTRACT

NUMERICAL SIMULATION, HIGH-TEMPERATURE SYNTHESIS,
THERMODYNAMIC PROCESSES, SUPERCOMPUTER, SHARED MEMORY

Objects of research is modeling of thermodynamic processes in conditions of
high-temperature synthesis.

Goal of research is to study the physical and mathematical model of
thermodynamic processes under conditions of high-temperature synthesis, to
construct a numerical scheme for solving the two-dimensional heat equation, To
develop parallel algorithms for solving the problem of modeling thermodynamic
processes under conditions of high-temperature synthesis, implement the developed
algorithms.

Research methods are methods for the numerical solution of partial differential
equations and alternating direction method.

During the current research the following new results were obtained:

1) a numerical scheme for solving the two-dimensional heat equation is
constructed in accordance with the alternating direction method;
2) parallel algorithms have been developed and programmed to solve the

problem of modeling thermodynamic processes under conditions of high-
temperature synthesis;
3) analysis and comparison of the results obtained.

Applications: metallurgy, physical chemistry.



