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VIIl Poccuiickas koHdepeHuus BbIYUCITUTESIbHbIA SKCMEPUMEHT B A3POAKYCTUKE U ASPOANHAMUKE

BeBeneHue
OTnnymTenbHble 0COOEHHOCTM 3a4a4 ra30BOM AMHAMUKM

m Pa3pbIBHOCTb pelueHms
® [Mapo- 1 ra3ogmMHaMmuyeckme HeyCToMYnBoCTH
m Bo3MylueHns pacnpocTpaHsaTCca N0 HanpaBneHUIM
YucneHHble meTonbl
m MKP — cTpyKTyprpoOBaHHble CETKM, 3aBUCMMOCTb NOPSAAKa annpoKCUMaLIMKM OT LWMPUHbI WabnoHa

m MKO — HecCTpyKTypMpOBaHHbIe CETKWU, KOHCEPBATUBHOCTb, Pa3pPbIBHbIE PeLLeHMSs, CNOXKHOCTb C
paclumpeHmeM wabnoHa

m MK — HecTpyKTypvpOBaHHblE CETKM, MPOU3BOJIbHbIVM NMOPSAOK annpoOKCUMaLLMK, HENPEPbLIBHOE
peLleHune, OTCYTCTBUE KOHCEPBATUBHOCTM

Pa3pbiBHbIN MeToq, [anépKknHa

MK3 + MKO
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——

Mopenb uaeanbHOM ra3oBoM AMHaAMUKU

Cucrema ypaBHeHwui dinepa

%% + div(pv) =0, i
S +dvF(U) =0,

% + div (pv®v—|—pf) =0,
F(U) = diag{F, G, 0}

% +div[(e+p)v] =0
U = [p, pu, pv, pw, €],
F = [pu, pu® + p, puv, puw, (e + p)u]’,
G = [pv, pvu, pv? +p, pww, (e +p)V]".
p — MAOTHOCTb, v = (U, v, W)| — BEKTOP CKOPOCTH, p — ABNEHHUE, € = pe + pg — 06béMHas
MJOTHOCTb 3HEPTUN.

YpaBHEHWE COCTOSIHUSA COBEpLUEHHOro rasza: p = (y — 1)pe, v > 1.
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O6uwas cxema pa3pbiBHOro Metoaa lanépkumHa
[pencraBneHune pelweHns Ha gyenke
N m
=3 > U0 ®; o ®) € {0 fl, € P, k=
j=1 s=0
[NpocTpaHCTBEHHAs AUCKPEeTM3aLumMs ypaBHEHUN
2

d
a(ZUfS)()/%s)sofr d5> /f W/)d5+/(n Fedl =0,
S

=0 ; ol

RK2TVD-4s
RK2TVD-2s

« _qmn o, T . e — T o 0 n
U*:Un—l-’TLh(Un) U —U +3Lh(U ),U U +3Lh(U )+ Lh(U)

3
T T T
]_ 1 Hokk * K —L * —L * %k —L n
Un+1 _ Un + _U*** + —TLh (U***)
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MoaennpoBaHue BA3KMX TEYEHUI

Cucrema ypaBHeHui Hasbe — CTokca

%—[t] 4 divF(U)—divF,(U) =0, F(U, VU) = diag{F,, Gy,0}.
0 0
2uy + Mux +vy) Uy + vy
Uy +V, 2vy, + AUy + v,
Fy=p "0 : Go=p| ~ f)x Z
ul2ux + A(uyx + vy) |+ V[2vy + A(ux + vy)]+
+v(vx + uy) + v/Pres +u(vx +uy) +v/Pre,

1 — KO3PDUUMEHT AMHAMMYeCcKon BA3KoCcTH, Pr — uucno MpanaTns.

AI'II'IpOKCMMaLI,Mﬂ BA3KKUX MOTOKOB

S-VU=0 o (pWx (Wx (W &) |
%—?—S—VJ:(U)—V-FV(U,S):O. S=1p (ou)y EP";y (ow)y ey | -
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O630p MeTOaa

Mybnukayuu 8 cucmeme Scopus PacnpoctpaHéHHOCTb
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[IporpaMMHbIA KOMMJIEKC

4{ BTopoit nopsgok To4HOCTH ‘
1

4 [AVNHaMUYECKUIA
Peluenve 3apay K e
C rmagkMmMmu n paspbiBHbIMU ’l BpeMeHun
peweHnaMu ) noactpoitka 6®

noz rnobanbHyto
CK

HecTpykTypypoBaHHble ceTku /
C f4elikaMmn pa3Hou reomeTpum |

| (usy
1
L
BonbLuoi Habop MHCTPYMEHTOB @@

[ANS HAaCTPOWKN
YMCNEHHOro anropuTma
\)

COBMECTUMOCTb \
C Apyrvm oTKpbITbiM MO Y
(Salome, ParaView) \

KpoccnnatdopMeHHOCTb ‘ \

PacnapannenusaHue: MPI ‘
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Pa3peu1arou_ta$| CrMocobHOCTb
3adaya Coda ¢ yunuHopudeckoli cummempueli

HauanbHble ycnosus

(1,0,0,0,1), r<0.4; 05
(o, u, v, w,p) = {(0.125,0,0,0,0.1), r>0.4. 026
1.0F ‘ B
o
0.61 1025
) 0.4¢ ”
015
0.2f
Poe02
0.0k, ‘ ‘ ] t* = 1.4; 128 TbIC. TPEYroNbHbIX 3/1IEMEHTOB;

Comax = 0.5; numutep RiemannWENO_S 8/14



MNapannenbHaa peanusaums

MoarotoBka K 3amycky

m [loctpoeHue cetkn (SALOME)

m PasbueHue Ha nopobnactu (ParMetis)

m 3apaHee BblyMcnisgetcs 6asnc, MaccuBbl
cocepen, reoMeTpUYecKmMe KOHCTaHTbI

lNepepayva faHHbIX

m [lepepatotcs KoapduULMEHTbI pelleHns
rpaHMYHbIX 4EeK CoceaHUX noaobnacrew
m [lepecblikM NpOUCXOAAT HE3aBUCUMMO

[aHHble 3a0a4m

Cetka: 1,3 M/IH queek
Kon-Bo npoueccos: 128
Bpems pacuera: 20 MUHYT
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N NS

JbhEeKTMBHOCTb NApanienbHoro anropmMTMa
3adaya Coda 8 obnacmu cioxHoOU Hopmbi

Cetka: 1,25 mnH siueek  Kon-Bo npoueccos: 128
[unHaMurKa BpeMeHu pacyeTa Npu yBeIMUYeHUn Koan4yecTsa saep

N[ 1 2 4 8 16 32 64 128
T,c || 21.301 13.826 8.078 455 2.09 104 0715 0.54

0.39 1.40

E].US'W
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Eo.ss(m
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D 2

'@\A
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e

3apava o gudpdy3um kpyrnoro suxps Jlamba

AHanutnyeckoe peweHne
2

r
' 1—exp —F
vo(r, tg) = o oV ,roe I' =1 — unpkynsaums, v = 0.01 — KMHEMaTHM4eckas BA3KOCTb.
14 Vv
0.12f-----------o- R 0.12}------oo-eee R
AT B = o0l R
008 R oS 008 e e
0o /- — 006 L
0.04f----f------ b 0.04}------- P
0wl /o . ool I
; t t ‘ r ‘ ‘ ‘ ‘ r
0.5 1.5 2.0 0.5 1.0 1.5 2.0

. 1.0 .
t; = 22.5, to = 40; 23 TbIC. TPEYroNbHbIX 3NEMEHTOB; YUCNEHHBIN NoTok LLF. KpacHas nuHug —

dHannTU4yecKoe pelueHme.
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MogaenmpoBaHue 06TeKaHMS TOHKOM MNAACTUHKM
MocraHoBka 3apaumn: p =1, p = 0.5, v = (0.3, 0, 0), u = 0.01.

y

Us
1.0 et

o
i ot —— Exact
0.8 5
06l - « Ladonkina*
04 b « BigMesh
02 " « SmallMesh
4 6 8 10 n

* Peanusaums rpaHUYHbIX YCNOBWUIA NPUAUMAHUS AN pa3pbiBHOro Metoaa lanepkmHa / M.E.JTafoHKUHa
[v ap.] // NMpenpuuTbl UMM num. M.B.Kengpiwa. 2014. N2 32. 16 c.
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3apaya 06 NnaMUMHApPHOM OBTEKAHMM UMANHAPA

t* = 0.1, Re = 200, Ma = 0.014, D = 2, 20 TbIC. TPeYroNbHbIX 3/1EMEHTOB B NPSMOYrONIbHOWM
obnactu 40 x 50.
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3aKkl4YeHune

m [lpeacTaBneH NpOTOTMN NapaniesbHOr0 NPOrpaMMHOrO KOMMIEKCA A PeLeHUs ABYMEPHbIX
ypaBHeHWI razoBoi guHamukn RKDG-mMeTogom

m [1oka3aHOo BbICOKOE KayYecTBO paspeLleHunsi Pa3pbiBOB M ra304MHAMUYECKMX HEYCTOMYMBOCTEN Ans
paspbIBHbIX peLleHui

] I'Ionyquo Xxopollee coBnageHune C aHalInTM4eCKOnM pelleHUEM 3a0a4uu, ONUCbIBAKOLLEN BSA3KOE
TeyeHne rasa

m [lokasaHbl pa3ninyHble TeCToBblE NPUMEPDI BA3KOIO obTekaHus Ten

Cnacu60 3a BHMMaHue!
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