cnonb3oBaHWe CUCTEM aBTOMaTU3MPOBAHHOIO
UHXXEHepPHOro aHanusa Ha MHOronpoLIECCOPHbIX

BblMUCITNTETIbHbIX CUCTEMAX

KoHbLivH B.H.

Komnanua « TECUC»

Cucrtembl aBTOMaTU3N pOoBaHHOIO MH>XeHEePHOro

aHalum3aa:

FlowVision — aspo- n rugpognHamuka

ANSYS CFX - aspo- u ruapogmHamuka

ABAQUS - npo4yHOCTb
LMS Virtual Lab - akyctuka

DEFORM - o6paboTka meTannoB AaBlieHUem



FlowVision
BeHTunauua nomelwleHumn

PacnpepneneHue Temnepatypbil

® PacnpepeneHue 3arpA3HeHHOro Bosgyxa

¢ CkopocTb Bo3ayxa

Mpoekt: ENKA,
MockoBckuu Jlom
My3biku

FlowVision
ABTOMOOUNBbHAA NPOMbILLNEHHOCTb

¢ (QOTekaHue aBTOMOOUNA

¢®* BeHTUNAUUA N KOHAMUMOHUNPOBaHUe
CalJfioHa

*  OxnaxpeHue gBurarens

MpoekTUpyemMbIn
BA3 31xx



FlowVision
ABTOMOOUNBHAA NPOMbILLUIEHHOCTb

AkBannaHmpoBaHue aBTOMOOUNbHON LUMHbLI
(CoBmecTHO ¢ cuctemon ABAQUS)

®* TeueHue BOAbI B KaHaBKaX NPoOTeKTopa

® TeueHue BOAbLI OKONO AecopMmupyemMoun
LWWHb

MpoekT:
MogenupoBaHue
pecopmanmm WKHLI
BCneacTBue
B3auMoaencTBus ¢
nyxemn
(Goodyear)

FlowVision
ABTOMOOUNbHAA NPOMBbILLNEHHOCTb

® CwmMelueHue roproyero n oKkucnuTens

® TeueHue rasa B yunuHZpax v Konnekropax

MoagenupoBaHue
4-uMnNUHAPOBOro
asurarensi

Yucno Maxa HaBneHune



FlowVision
QHepreTuka

MoaenupoBaHue ropeHusi ra3oo6pasHoro
roproyero B NPOMbILINIEHHbLIX ropenkax

®  YyéT TypOyneHTHOro nepemMelumBaHusA
roproyero u okucnurtens

® PacuéeT nepenanoB AaBneHUA B
noaBOAALMX CUCTEMAX U KONJeKTopax

MpoekT: Eagle Dynamics LTD,
NpPoeKTupoBaHMe ropenku
C HU3KUM ypoBHeM NOx




FlowVision

TypbomalumHocTpoeHue
TypGomalunHbI
® Pacu4yéT NpoTOYHOM YacTu
¢ Ontumusaumsa npocpuna nonaTtku

McnipaBieHHbII

MpoekT:
OAO «CneuuanbHoe

KOHCTPYKTOpPCKO€e
6topo

Typ6oHarHeTaTene

»

pPac4éT NPOTOYHOM
yacTu
Typ6okomMnpeccop
a



FlowVision
ABuauus

MoaenupoBaHue BHeELWWHEro o6TekaHmA
nerartenbLHOro annapara

* MoapenupoBaHMe MOTOrMOHAOSbI:
— BXOA B BO3yX03abOpHUK

— WnCTe4vYeHune n3 conna
— BIlnsAHWUe CTpyu

MpoekT: RRJ, «paxpgaHckue
camonetbl Cyxoro»
MoaenupoBaHue
00TeKkaHusi HOBOIro
naccaxupckoro
camMmonéTa

| & FlewWision

FlowVision
[ napoasmauus

Te4yeHue BO3gyxa v BoAbl OKOJIO
— ¢pro3ensxka

— Kpbina

®* MopgenupoBaHue B3N€Ta U Nnocagku

MpoekT: KoHCcTpyKTOpPCKOE
6topo nm. BepueBa,
camonér BE-103




FlowVision
A3D0oKOCMMYEcKasa NDOMbILLIEHHOCTb

CBer3BYKOBbIe netatenbHbIe annapaTbl

®  BHewHee o6TekaHWe, CKauku YNNOTHEHUA
— pakeTOHOCUTENnU
— runep/3B netawwue naboparopuun
— CHapsaabl

[ J

TeyeHue B BO3ayxo3abopHUke

O6TekaHue pakeThbl
C NPSAMOTOYHbIM
ABuratenem



PakeTHO-KOCMMYECKanA NMPOMbLIWIIEHHOCTb

FlowVision
A3pokocMmuyeckas

CBepx3ByKOBOE Te4eHUe Bo3fyxa OKono
pakeTbl

TeyeHne razaB PakeTHOM ABuUrartene

MoagenupoBaHue BO3JeUCTBUA PeakKTUBHOMN
CTPYU Ha CTapTOBbLIN KOMIJIEKC

Mpoekt: HIMO JHeprus,
MoaenupoBaHue
TENSIOBOM Harpy3Ku Ha
COOpYXEeHUA Npu
MOPCKOM cTapTe




FlowVision
CynocTtpoeHue

¢ OO6TekaHue Kopnyca cyaHa

®* MopaenupoBaHue rMUCCUpPOBaHUNA
CKOPOCTHbIX CyAOB

® OnpepeneHune xapakTepucTuk rpedbHoro
BUHTA

MpoekT: Kb Bbimnen,
pac4éT cunbl
CONPOTUBIEHUS HA
ABUXYLWMICA KOopabnb

FlowVision
[M'mapasnuMyeckue cuctemsl

MpoekTupoBaHMe WecTepeH4aTbIX HACOCOB
® OnpegeneHue Temneparypbl Ha Bbixoge
® Pacuér pacxoga

®  YyéT yTeuek

MpoexkT:
MoaenupoBaHue
BUHTOBOIO Hacoca
koMmnaHum Atnac-Konko




FlowVision
ATOMHas aHepreTuka

Tenno-macconepeHoc B 6noke saepHoOro £
peakTopa - .__L '

®*  Uupkynauyua TennoHocuTens

PacnpepeneHue
TemMnepartypbl B 6noke
AAEPHOro peakropa

FlowVision
MeTtannyprus

INntbe B hopmy
* 3anornHeHue (popMbl XUAKUM MeTarsiom
* T[lpouecc 3aTBepaeBaHue metanna

3anonHeHue opmbl (MogenupoBaHue)



cnonb3oBaHue B BY3ax

O6yyeHue cTyeHTOB

* chusnveckue NPUHLMUNLI a3PO-
rmapoavHaMmukuy (Kak HarnsaHoe noco6ue)

* BbluncnurenbHaa ruapoanHaMmmka
* WUHXeHepHble AUCLUUNIIUHDI



Apxutektypa FlowVision

HdekomMmnosnyma pac4eTHOU

HNekomMno3unuyua obnactn npoBoaUTcs No rpacy 3agayum Ha
ocHoBe nporpammHoro komnnekca MeTiS (ParMeTiS)

Kaxabin npoueccop XpaHUT TONbKO CBOU SA4ENKU U
AyO6nuKaTbl ANeeK C APYrnx NpoLeccopoB, KOTopbie
ABNAIOTCA COCEAHUMU NO rpaHulyany

Mpumep: agekoMmno3numua Ha 8
yacten obnacTu BOKpyr aBTomoouns

PeweHne cuctem nNUHEnHbIX

MaTemaTunyeckum anroputm

¢ MNMepeHymepauyun syeek. Ha ogHoM
npoueccope — Ans ontuMusauum npoduna
MaTpuubl ucnonb3lyetca anroputm RCM
(Reversed Cuthill-McKee)

. MacwTrabupoBaHue cucteMbl ypaBHEeHUN

. HenonHoe TpeyronbHoe pa3noxeHue
BTOPOro nopsaka TouHocTu, ILU2:

. A+E =L*U + L*R + W*U

¢ UtepaunoHHana cxema Kpbinosckoro tuna:

anroputm JlaHuowa nnu GMRES.



PelleHne cuctemM NnUHEUHbIX YypaBHEHUN B
FlowVision

Acoderation

M®TU (PAIT). Knactep MBC-1000/16. FlowVision:

MacwTtabupyemocTb Ans TeCTOBOM 3agauu




CFX: F22 - pa3bueHue obnactu

8 Partitions 16 Partitions

TeTparoHanbHas ceTtka: 429.000 y3nos, 2.600.000 anemeHTOB

CFX: F22 - napannenbHblid pacyeTr
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Number of Partitions

AHanun3 gna 10 warosB no BpemeHu Ha 1 npoueccope: 22.600 s
MapannenbHble BbluncneHns Ha 48 npoueccopax: 420 s



Speedup

KnacTtep 8 CPUs Intel Xeon 2.8 GHz
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—e— PacyeTHoe yckopeHne —=— "VigeanbHoe yckopeHune"

CFX: MogenbHas 3apgada. O6tekaHue ¢pyproHa.
426121 y3en (2.212.288 aneMeHTOB — TeTpa3a4poB U NpU3Mm)

MBC-1000/16 (Ha ocHoBe Pentium 4)

12

4 8 12
N of processors

M®TU (DPAJIT). CFX: pacyeT aBMaUMOHHOro Kommnpeccopa.
CeTka 1.900.000 ssueek



BuiBOoAbI

- PekomeHOyeMmasi 3a2py3Kka onepamueHoOU namsimu —
80% - 90%

- JononHumenbHasi namsimb Ha nepeKpbimue
nodobrniacmet — do 20%

- bniuskue pe3ynbmamsi 0511 KOMMYHUKaUUOHHOU
cemu Gigabit Ethernet u 100 Mb/s

- Jlydwee yckopeHue Orisi OOHOMPOUECCOPHbIX
y3/108, YeM OJisi 08yXrnpoyeccopHbIx — 00 20 %

- YckopeHue 6onbuwe 0151 NoOOpPo6HOU pacyemHou
cemku



