Hay4yHO-npoun3BoACTBEHHbIN KOoMnaeKe « MHTerpan»

RPC INTEGRAL
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MATEMATUHECKOE MOAEJNTMPOBAHUE

BO3MOXXHOCTU U PEANNM3OBAHHbBIE MNPOEKTbI




Mbl NMPEOTATAEM:

»>PelleHne 3apay, BKNHOYaKLWMX aHann3 MNPOYHOCTHbLIX, Tennodunanyeckux,
ONEeKTPOMAarHUTHbIX,  aKyCTUYEeCKuX, rmoporasognHaMuyecknx un  ap.
XapaKTepUCTUK Pa3fINYHbIX YCTPOWCTB

»WWHXXeHepHbIN KOHCANTUHI ON9  puandeckmx un  PU3NYECKUX nud,
OCYLLECTBNAKWMX WHHOBALUMOHHbIE pPa3paboTKku, BbIMNOIIHEHME [OOrOBOPHbLIX
pabot, OKP, HWOKP.

»lpoBeaeHne oOy4yawLWMX LIKOM-CEMUHAPOB B 06Mactu MpoeKTUpPOBaHUS
WHHOBALMOHHBLIX pa3paboTok

»0O0y4yeHue cneuuasriMCToB MOMNb30BAHNIO COBPEMEHHLIMU WUHCTPYMEHTaMU
NpoBeAEHNS MHHOBALMOHHbLIX paboT - nporpammHbiMu npogyktamu CATIP un
NH)XEHEPHOro aHanusa KoHcTpykumn un npouecco (CAD/CAE — cucremei)



[MTOYEMY BAM 3TO HYXKHO?

OCHOBHOU 11€JIBIO SBIISIETCA - TPUMEHEHUE TPOTPAMMHBIX TPOAYKTOB COBPEMEHHOTO
nmwxeHepHoro aHanuza (CAD/CAE-cucteM) i1t TOAACP KU IMIPOCKTHBIX padOT, BHITIOJHIEMbBIX B
BBICOKOTeXHOIOTHYecKkuX opranuzanusx. I IJpumenenue CAD/CAE-cuctem 1o3BoJseT 3a CYET
3aMEHbBI DKCIIEPUMEHTAIbHON OTPA0OTKHU M3ACIUN UX KOMIIBIOTEPHBIMH MOJACIISIMU:

v CHU3UTH 3aTpaThl HA IIPOECKTUPOBAHUE
v CYILIECTBEHHO YMEHBIIIUTh CPOKU ITPOCKTUPOBAHUS
v' HCHOIB30BaTh 0OJIBIIE BO3MOKHOCTEH 110 ONTUMHU3ALAMN W3IEIHIA.

HeoOxoaumpbie yCja0BUsl, MMEKOIIMECS B KOMIAHUM 1JI 3(PPEeKTUBHOTO IPUMEHEHUS
CAD/CAE-cucrem:

v’ Hajanune npodecCHOHANBHBIX TUIEH3NOHHBIX IIPOIPAMMHBIX [TAKETOB

v’ HaJM4YKEe BEICOKOKBATM(UIIMPOBAHHEIX CIICIIHAINCTOB, 00IafaloIMX 3HAHUIMHA B 00JIaCTH
MaTe€MaTuKH, (PU3KUKU, TEXHUKHU

v’ 00510 OIBIT IPoBeAeHMs padoT ¢ ucrnonb3oBanueM CAD/CAE-cuctem



[MTOYEMY Bbl BbIBUPAETE HAC?

OOopynoBanue

v' Pa6oume cranuun. 6-tu siaepusiii npoueccop (12 morokos) Intel Core i7-3930k 3.2 I'T, 64 I'6 O3Y, npod.
Bugeoanantep Nvidia Quadro 4000, HDD 5 T0, nsa MoHUTOpa, MIPOU3BOAUTEILHOCTD B TecTe Linpack 73 I'dioric.

v' Yernipe cepBepa SUPErMIcro: necars 8-mu suepHbIx mpoueccopos (160 morokos) Intel Xeon E7-88702.4 I'T'w, 512
I'6 O3V, npo¢. Bugeoagantep Nvidia Quadro 2000, HDD 5 T6, npousBoaureasHocTh B Tecte Linpack 350 I'drorc.

v’ JIBe paboune CTAHIMH JIJIs PacyeTa ¢ UCIojb30BanreM rpaduueckoro mpoueccopa (I'TIY): 6-Tu spepHbIil IpoIeccop
(12 morokog) Intel Core 17-3960X 3.3 I'Tt, 64 I'6 O3V, 3 m. I'TTY Nvidia Tesla C2075, HDD 5.5 T6.

v IIupoxodopmarroe (A0) uernoe M®Y (mtorrep Canon iPF825 + ckanep Contex SD4420 mfp).

HpOFpaMMHOG o0ecreyeHue - JINLICH3UOHHBIC TTAKETHI.

A\\»\_
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v" AutoCAD, Inventor, SolidWorks @
v" ANSYS Multiphysics (momusie Bepcuun 11 u 17),
v LS-Dyna, AutoDyn, CivilFEM ,

v ANSYS CFX, Fluent, %K% FI_LJE'“Tm

v' GRASP, FEKO, Ansoft Designer ™ The Right Answer in CFD




SAOAYU TUAPO- U TASOANHAMUNKH

v BHYTpeHHSAs rnaporasogmHammnka (Te4eHus B TpybonpoBoax,
KaHanax nponsBosibHON (OOpPMbl)

v BHelHasa rmaporasogmHamMmka (BETPOBOE BO3OENCTBME Ha 30aHus,
Ha3eMHble aHTEHHbI, Harpy3kn Ha rMapPoOTEXHNYECKNE OOBEKTDI)

v BpawawLiimecs malunHbl (TYypObuHbl, HAcoCbl, BEHTUNATOPHbIE
YCTaHOBKU, LLEHTPUJYrin)

v [opeHne (NPOMbILLNEHHbIE rOPenoYHbIe YCTPOWCTBA,
MO4EenNnMpoBaHmne NoXxapos)

v" MHOroKOMMNOHEHTHbIE TeYEHUS (TEY4EeHNA C MPUMECAMN, CMELLIEHNE
ra3oB, BbIOPOCHI BpeOHbIX BELLECTB B aTMocdepy)




NMPOYHOCTHOMN ANMHAMWUYECKNIN AHANN3, TEMSTIOMACCOTMEPEHOC

[1pOYHOCTHOM aHaNWU3:
v' Hanpsi»xeHHOo-AedopMMPOBaAHHOE COCTOSIHUE KOHCTPYKLMN

v YTOYHEHHbIN pacyeT 30H KOHLEHTPpaLUK HanpsiKeHnIn

v' OnpepeneHne cob6CTBEHHbIX YaCTOT KOHCTPYKLNK

v PacueT npeaenbHOro Y1crna UmMknoB paboTbl, MPOYHOCTb NPU LUKINYECKOM
Harpy>xeHum

v YCTONYMBOCTb KOHCTPYKLM
v' HenunHenHble cBOMCTBA MaTepuanos (NNacTUYHOCTb, TEKYYECTb, paspyLleHne)
v [eomeTpunyeckas HeNMMHENHOCTb (BonblUMe NepeMeLLEeEHNS)

[nHammnyecknmn aHanma:
v' BUGpaLMoOHHOE BO3OENCTBUE,

v yaapHOe B3auMoOencTeume,

v’ cercMuKa,

v’ crnyvanHbie BO3OENCTBUS,

v/ MoaenupoBaHune npoueccoB opmMoobpa3oBaHus (MpokarT, LuTaMmnoBka)




NMPOYHOCTHOMN ANMHAMWUYECKNIN AHANN3, TEMSTIOMACCOTMEPEHOC

AHanm3 TennoBbIX NPOLIECCOB:

v TENNONPOBOAHOCTb,

v' KOHBEKTUBHbIN,
paanaUuOHHbIN TENTO00MEH,

v’ dbasoBble npeBpaLleHuns

ConpsikKeHHbIe 3a4a4u:

v’ TennomaccoobmeH
v’ MPOYHOCTb
v’ CUCTEMbI NEPEMEHHON MacCChbl




CTPOUTE/IBCTBO

v' [pOMbILLNIEHHbIE 30aHUS, BbICOKO BO3BbILLAOLLNECS
30aHNSA U CMOPTUBHbBIE COOPYKEHMS

v' MocTbl (NnOABECHbIE, BaHTOBbLIE U T.4.)

v' CencmMmmnyeckme pacyeThbl
v' ATOMHbIE, BETPOBbIE N TEMOBbLIE ANTEKTPOCTAHLMN

v’ [pegHanpsXeHHble N HeNUHEeNHblIe BETOHHbIE KOHCTPYKLNK

v' ®yHOaMeHTbl (NNUTbI, CBau, CTEHbI U T.4.)

v' [lambbl (6beTOHHbIE, 3eMNSHbIE U T.4.)

v BaHTOBbIE KOHCTPYKLIMK, cneunanbHble 3aaHns U T.4.



IJIEKTPOMAITHUTHBIE PELLUEHWA

v’ OnekTpoaBuraTenu

v Pene

v' ConeHouabl

v’ MarHuThbl

v" MMKpPOBOMHOBbLIE YCTPOMCTBA

v' PagmnoyactoTHas MUKpPOIreKkTpoMexaHuka

v' OneKkTpoMarHMTHoe paccesiHne Ha obbeKkTax noodon
CINOXXHOCTW (CUCTEMbI @aHTEHH, 30aHNSA)




HALWW RJIMEHTbI

AspoKocmuyeckana oTpacab Hedrterasosaa otpacab
OAO «"MHpopmaumnoHHbie CnyTHMKOBbIe Cnuctemsbl" OAO «LleHTpcnbHedTenposoa» (pouepHee
M. akagemmnka M.®P. PeweTHéBa» npeanpuatne OAO "AK "TpaHcHedTb")
®rymn "HMO um. C.A. J1TaBOYKMHA" 000 «[lMoxkHepTEXMM”
ATOMHaA oTpacnb 000 «BAINC 2002»
000 «ATomnpompecypcbl» MpubopoctpoeHune

OO0 HN® «MukpaH»

OAO «CnUBUPCKNN XMMUNYECKUM KOMOUHAT»
HIML, «Montoc»

OAO «AHrapCKMn DNEKTPOAN3IHbIN XUMUYECKUN

YronbHaa oTpacnb
KombuHat»

3A0 «anbTpaHcyronb» (goyepHee
OAO «BHUNHM nm. akapemunka A.A.bousapa» npeanpusatue OAO «CYIK»)
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MOAE/IMPOBAHUE U PACHET LUAXTHOIO BEHTUNATOPA

CEx#?

Velocity w
(Contour 1)

6.914e+001
5.247e+001
3.580e+001
1.913e+001
2.466e+000
-1.420e+001
-3.087e+001
-4.754e+001
-6.420e+001
-8.087e+001

-9.754e+001

[m s~-1]

L] 9.151 0.301 0.452 0.603 {m) 0 0.306 0.612 0.918 1.223  (m}
| |

o 9.777 1.554 2.331 3.107 {m)
I ! T L 1 | Il




PACYETA T’MAPABJIMYECKOWM LLEMM CMECUTENA-AO3ATOPA
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AHATN3 CEMCMOCTOMKOCTM CABOEHHOTO BAKA-JO3ATOPA

ge. 834

.2Z5E+08

.450E+08

.B74E+08

.B5%9E+085

2401.9

.11=2E+0%

.1Z5E+0%9

.157E+09

.180E+0%9

.20ZE+0%

Makc. Hanps»KeHusd




PACHET HAMNPAXREHHO-AEPOPMWPOBAHHOIO COCTOAHNA NMOHTOHA

Pe3ynbTaTbl pacyeTa HanpAXeHHOro
COCTOSIHMA NPU U3ObITOYHOM
AAB/IEHUU

KOHeYHO-areMeHTHaa Moaernb




MPOYHOCTHOWM N CEMCMMUYECKN PACYHET FTEPMETM3ATOPA « KAVMMAH»

Pesynbrartbl pacyeta Hanps»keHus npu gencteum
npu gasneHnu 3 atm NMMHENHOro YCKOPEHUS

KOHe4YHO-arieMeHTHaa Moaernb

RO ess U gasees UV oepies oo Lopaasr TR 108698 36.035 89454 178873 268291 357710

44745 134164 223582 313000 402419
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MCCNEAOBAHME HAC PE®IEKTOPA AHTEHHbLI MPW BO3AEVCTBMM BETPOBOM HATPY3KM

CTtatnyeckmn aHanms Bceun Moapob6HbIN pacyeT

KOHCTPYKLUNW NPU pasnnyHbIX Hanboree Harpy>XeHHbIX
Harpy>xeHnAax SremMeHToB




AHATN3 CEMCMOCTOMKOCTM MOBWIbHbIX EMKOCTEW /13 HE®TEMNPO/YKTOB

[laBrneHune Xnakoctu
npu 3eMNeTpsceHnu

.041679 .083358 .125037 .166716
.062519 .104198 .145877 .1875

HanpsixeHusi B o6onouyke

- Makcumanke
npskeHus B-ctoka
Mpv pacyeTte no

Kceneporpamme -

.108E-04 213.747 427.455 641.242 854.589
106.874 320.621 534.368 748.118 961.863




MOLEJTMPOBAHNE ®PUN3NKO-XUMNYECKNX TPOLLEECCOB B XUMWNYECKINX PEAKTOPAX

450
400 -
Wall Heat Flux [ + s0Hal 30Ha 6
(Contour 2) f
0.000e+000 350
-4 aa8e-003 | 300 -
-8.889e+003 250 soma 2 s0Ha 5
-1.333e+004
-1.778e+004 \ 200
-2.222e+004
150
-2.667e+004 soHa 3 30Ha 4
-3.111e+004 100 T T T
23.11.2009 23.11.2009 23.11.2009 23.11.2009
-3.556e+004
10:48 13:12 15:36 18:00
-4.000e+004
W m*-2]

—— T razal 30Ha —— T raza 2 30Ha Traza:
—Tecreukn 2zo8a  — T cTeHkH 3 20Ha T cTeHs —




Pressure
Contour 1

1.250e-004
1.1250-004
1.000e-004
8.750e-005
7.500e-005
6.2500-005
5.000e-005
3.7500-005
2.5008-005
1.250e-005
0.000e+000
]

MOJEMPOBAHWME MPOLIECCA CIIEKAHMA TOM/IMBHOW TABNETKN
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MOZLE/IMPOBAHWE KOHCTPYKLUWW MNPCA

EKE

fToes s 0EERE[X X2y cd

Aatude

15 167.9 15 167.9 15 168 15 168




ROHTAKTDI

KowaTakrer:

000 «Hayuyno-mponszsoactBeHHbIi kKoMiAekc « MTHTEI'PAA»

WEB: http://integral-russia.ru

E-mail: info@integral-russia.ru, Teaedon: +79631943443



http://integral-russia.ru/
mailto:sergey.kornelik@mail.ru

