YAK 527.312:519

NCNOJIb3OBAHUE MNMAKETOB NMPUKNAOHDBIX MPOrPAMM
AnA PEWWEHUA 3A0AY MALLMHOCTPOEHUA

IO. B. ’KykoBa, T. A. bapanosa, A. /I. YopHblii

T'ocyoapcmeennoe nayunoe yupesxcoenue « Mncmumym menJio-
u maccoobmena umenu A. B. Jleikoea Hayuonanwnoii akademuu Hayx
benapycuy, o. Munck

Pa3zButne coBpeMEeHHBIX HH(GOPMAIMOHHBIX TEXHOJOTWH, OPUEHTHPOBAHHBIX Ha
YHUCIIEHHOE MOJICTUPOBAHUE Ta30JMHAMUYECKUX IPOLIECCOB, OCHOBBIBAETCS HA CTPEMU-
TEJILHOM TPOTPecce KOMIBbIOTEPHOH TEXHUKH, B YACTHOCTH, IEPCOHAIBHBIX KOMIBIOTEPOB
U Ha COBEPUICHCTBOBAHUHU MAKETOB MPHUKIAIHBIX MPOrpamMM, B KOTOPBIX pean30BaHbI OC-
HOBHBIC TPHUHLMUIBI BBIYUCIUTENBbHOW ruaporazoguHamuku  (Computational  Fluid
Dynamics — CFD), u B acTHOCTH, JUTsl pelIeHUs 3a7a4 MAIIMHOCTPOCHUs. IHTEHCUBHOE —
BCETO JIMIIb B TEYEHHUE HECKOIBKHX MOCIETHUX ACCATUICTHI — Pa3BUTHE MPOTPAMMHOTO
obecnieuenus 11 CFD 0053aH0 HE TOMBKO MPOrpeccy KOMIBbIOTEPHOIN TEXHUKH, HO U pa3-
BUTHIO (DPU3MKO-MAaTEMaTHYECKUX Mojejel (TypOyJeHTHOCTH, TOPEHUs, PaJHalliOHHOTO
TEIJI000MEHa U Jp.), a Takke pa3paboTke A((HEKTUBHBIX BBIYUCIUTEIBHBIX METO/IOB. Ta-
KHE€ CBOMCTBA MAaKETOB MPHUKJIAAHBIX porpamm npu pemenun CFD 3amay obecrieunBaroT
buznKaM-uccae10BaTeNsIM MOJIy4eHHUEe JAHHBIX, KOTOPbIE 3aTPYAHUTEIBHO MOIYYUTh IKC-
NEPUMEHTAIBHO; TOYHOCTh U MH()OPMATHBHOCTh MapaMETPOB ABIKYIIUXCSA CPEA M IPO-
[IECCOB, MPOTEKAIOUINX B HUX; BO3MOXXHOCTb CPAaBHEHHUS SKCIEPUMEHTAIBHBIX U pacuer-
HBIX JIAaHHBIX B XOJI€ MPOBEJCHUS WCCIICAOBAHUS;, pEaM3allUI0 MPUHIMIIOB YIIPABICHUS
BBIOOPOM pEIIECHUS Ha KaXJOM JTare MOJCIMPOBAHMS;, CHIKEHUE 3aTpaT BPEMEHU U
CTOMMOCTH MCCIICJOBAHUM.

B nHacrosiiee Bpemsi yHHBepcaibHOE U CIIELIMATU3UPOBAHHOE MTPOrpaMMHOE obecrie-
YEHUE TPEJICTABIISET COOOW CIOXKHBIE MHOTOKOMIIOHEHTHBIE CHCTEMBbI, HAIICAHHBIC, KaK
PaBWJIO, Ha OOBEKTHO-OPHUEHTHPOBAHHBIX fA3BIKAX MPOrPAMMHUPOBAHUS U HMEIOLIUE
CTPYKTYPY «TPHUAZBD: MPE-IPOLECCOpP C MOCTPOUTENEM PACUETHBIX CETOK — COJBEpP —
noctipoueccop. I[Iporpammuoe oOecriedeHue, Kak MPaBWIIO, BKIIOYAET psia (PU3UKO-
MaTeMaTHYECKUX MOJEJICH Uil OMUCAHUS ra30IMHAMHYECKUX MPOIECCOB, YTO MO3BOJISET
OCYIIECTBUTbH [MOCTAHOBKY KOHKPETHON pelaeMoii 3a/1a4uH.

[Tpu quckpeTH3ayy pacyeTHOM 00JIACTH MHOTOE 3aBHCHUT OT TOTO, HACKOJIBKO yau-
HO BBIUMCIUTENb «yraJaeT» MPOCTPAHCTBEHHYIO TOIOJIOTHUIO 3allOJHEHUsS BCEro Mpo-
CTPAHCTBA OTJEJIBbHBIMU siueiikaMu. OUeBUIHO, YTO YeM OOJIbIlIe ATHUX sUeeK, TeM OJInxKe
MOTYT OBITh MOJOOpaHbl 3HAYEHUS MApaMETPOB, OMPENEIIONIMX H3ydaeMblil IMpolecc.
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Opnako B 3aayax TUAPOTra30JUHAMHUKH UMEIOTCS Takue (U3MUECKHe SIBICHUS, KOTOpPbIE
HE MOTYT OBITh HaJJICXKAIKUM 00pa30M YUYTCHBI OJJHUM TOJBKO M3MEIbUEHUEM MPOCTpPaH-
CTBa B XOJI€ €r0 JIUCKPETU3allMU KaK BBy CIMIIKOM Majoro Macurada ux JOKajau3aluu,
TaK ¥ BCIEJACTBHE U3MEHEHUS UX IOJIOKCHHS B MPOCTpaHCTBE. K HUM OTHOCSITCS SIBIICHUS
TypOyJEHTHOCTH M MECTa BUXPEOOpa30BaHUs B MOTOKaX, (PPOHTOBBIE WM MPUIIOBEPXHO-
CTHBIC SIBTICHUS, BKJIFOYAsI SIBJICHUS B IOTPAHUYHOM CIIO€, U T. 1. DTH SBICHUS 4aCTO MOTYT
OKa3bIBaTh OIpeIesAiollee BIMsIHNE Ha KpyITHOMAcIITaOHbIE CBOWCTBA ABUKCHUS CPE/IbI.

OpnnHako, UIsl YBEpEHHOCTH B aJIEKBATHOCTH TMPUMEHEHUS! MCIOIb3YEMBIX (hu3mue-
CKHUX MOJIETICHl M YHMCIIEHHBIX aJrOpPUTMOB HEOOXOIMMO MPOBOAMTH MX BepU(DUKAIMIO Ha
3aJadax, UMEIOMX (hrU3nYecKre aHajioru (Hampumep, oOTexkaHue Tena Axmena, oOTeka-
HUE W TEIUI00TAa4a KpyroBoro muiauHapa u np.) [1], [2].

CoBpeMeHHBIE METO/Ibl YHUCIICHHOTO MOJICTUPOBAHUS PUMEHUTEIFHO K 00hEKTaM Ma-
HIMHOCTPOEHUS MO3BOJISIIOT OMPEAETATh (GaKTOpPhl, HEMOCPEACTBEHHO BIHSIOIIME HA B3aUMO-
JeCTBIE 00BEKTa (HAIpUMeEp, aBTOTPAHCIIOPTHBIX CPEJICTB MPHU MX BHEIIHEM OOTEKaHWH, 3a-
TPOMOJKICHUE BHYTPEHHETO MPOCTPAaHCTBA KAOMHBI U CajlOHa aBTOTPAHCIIOPTHBIX CPEJICTB) C
HaberaronmM oTokoM [3]-[5], a Takke MPOBOIUTH ampoOAIUI0 METOJIOB CHIDKEHHUS COTPO-
TUBJICHUS M MHTCHCU(DHUKAIIMHN TETUIO- U BJIaronepeHoca BHyTpH casiona [6], [7].

WuTeHcudukaims nporeccoB TeI000MeHa U MOBHIIICHNUE YHepreTHuecKkoit a3 dex-
TUBHOCTH YCTPOWCTB, B KOTOPBIX 3TH MPOIECCHI TPOTEKAIOT, SIBISIOTCS JIEUTMOTHBOM pa3-
BUTHUSl KOHBEKTUBHBIX TEIUIOOOMEHHBIX ammapaToB. PerieHue BOMPOCOB OCOOCHHO aKTy-
albHO JUIsl Ta30BBIX TEIIOOOMEHHUKOB, I KOTOPBIX XapaKTEpPHbI HU3KUE TEIUIOBbIC
noTOKU. VCronb30BaHNe MAaKeTOB MPUKIIAJAHBIX MPOTPaMM MPUMEHUTETHHO K 3JIEMEHTaM
TEIJI000MEHHOTO 000PY/I0OBaHMS TO3BOJISIET HE TOJIBKO pa3paboTaTh, HO M ampOOUPOBATH
paszIuYHbIE METOABI MHTeHCHUuKaryn Teruiooomena [8]-[10].
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