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Grand Challenge — 9k3adnoncHbie
BbIYNCNEHUS

PocT npon3BoanUTENbHOCTU BbIYNC/IUTE/IBHOM
TexHUKn — 1IEXAFLOPS — 2018 .

Cuctemsbl npounssoamntenbHoctbio B 1IPFLOPS
byayT AOCTAaTOYHO pacnpocTpaHeHbl K 2015 .

CywectsyeT peanbHas  nNOTpebHOCTb B
BbICOKOMNPOWU3BOAUTE/IbHbIX BbIYNCNEHUAX:

HedpTen00blua, IKO/IOTMYECKU YNCTOE TOPEHMUE,

aTOMHaA W TepmosiaepHasa 3HEpPreTuKa,
TYPOYyNeHTHOCTb, acTpoPM3mnKa



B HacToALWee Bpema pacyeToB MCMNOAb3YHOLLUX
6onee 100 TFLOPS Ha 3agauy mano.

daKktnyeckun cywectsyet 100 TFLOPS bapbep.

MpuynHa: HeobXoAMMOCTb MCMOb30BaHUA
N1 BbICOKOMPOM3BOAUTENbHbIX BblYUCAEHUN
NPUHLMNNANBHO HOBbIX moaenen,
aNropuTMOB NporpamMmmHoro obecneyeHums.

Jlormyeckm npoctble, HO 3PPEKTUBHbIE
aNroOpUTMbI.

PeweHne cpeactBamm ¢dyHAAMEHTANbHOU
HayKu



«Pnsnyeckn» 6€CKOHEYHO Masibii 06 bEM COAEPKUT
HEeCKO/IbKO AEeCATKOB MOJIEKY.
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HesaBHaA cxema — napagoKc cylecTeyeT
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KnHeTnyeckmne cxembl — KBa3mrasogmHammyeckaa cMctema
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Lattice Boltzmann cxembl
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TMnepbonmnyeckasa cuctema - Kry
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Combustion Flows

api+azpi+ BpiU= dtd
at = ot? ox 0x 2 0x

(piU2 + PL-) — self diffusion

t=1..N—=1"" - number of species

P = Py P =P,

9 0° o9pU 010
+ P~ = %ax(pU2+ P) - 0(Kn*)

pat * pot>  0x E)xJA

6pU+62pU+6U2+P_ 616( 03 + 3P0)
ot | ot? ox  oxz2ox P




MeToa CTa6MI'Il/I3aLI,MOHHbIX NMNOMNnpaBOK
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3a4a4M puabTpaLmmn
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YpaBHeHWe bonbumaHa
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Flow In cavity simulation

4.5-10° mesh nodes
GPGPU “Lomonosov”
Efficiency 68.1%
1200 Fermi cards

Streamlines and
pressure level sets




Hyperbolic Model of Multiphase Fluid Flow in
Porous Medium
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3D problem of tetrachloroethylene
infiltration into the water-saturated soil
(vertical central section)
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The immediate task is the development of the model for turbulent heat and mass
transfer in ITER divertor (MHD + turbulence + radiative transfer).

Cross-section of ITER |
Center CAD images
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general vie

1w

Magnified view of divertor area

/AR

Cross-section

vacuum vessel



Turbulent
heat and mass transfer
in ITER divertor:

From CAD model
to computational mesh

Tetrahedral mesh

Initial tetrahedral mesh before refinement is shown.
The resulting mesh includes 102 cells and more.



Kinetic schemes and QGS for MHD
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3aKknryeHue

CoBpemMeHHble CyrnepKoMMbIOTEPbI B pAAE C/Iy4aeB YrKe He
CTaBAT OrpaHUYEeHUN Ha CTeneHb AeTanmnsaumm peLleHums.

CyLLI,ECTByI-OT MaCLUTa6bI, MeHbLUE KOTOPbLIX AeTa/In3aunAa He
MMeeT CMbIC/1a.

[lononHUTENbHbIE YNEeHbl, KaK NPaBMAO, BbICTYNAOT B POIM
dun3nyeckm o60CHOBAHHbIX Pery1apmn3aTopoB, CrNa*KMBas
HedUusnyeckme apPeKTbl, NoNyvatowmeca Npu YUNCIEHHOM
peLeHunn.

KoHKpeTHOe 3HayeHne Ko3dpPUuUMEHTOB, BXOAALLMX B
pelleHne, BaXKHO NnLLb NO NOPAAKY BEAUYUHDI.

YyeT MMHUMaANbHbIX pa3mepoB TECHbIM 06pa3om CBA3aH C
XapaKTepoM BbIBOAA YPABHEHUN CNJIOLLHON Cpeabl,
MCNO/Ib3YIOWMM NpeacTaBNeHMe KOHEYHOro obbema u
ONCKPETHOro ONMcaHnA cpeasbl.
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