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HUS CUCTEMaMU BEHTWJIALIUHU KPYITHBIX IPOMBIIIUIEHHBIX IIEXOB HA OCHOBE MPSAMOT0 ra30IMHAMHYECKO-
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BBenenmne

CucTreMbl BEHTHIISITUN 00€CTICUNBAIOT BbI-
MOJTHEHNE TEXHOIOTHYECKUX U IKOJOTHYECKUX
TpeOOBaHUI B KPYIHBIX MPOMBIIIICHHBIX IIEXaX
METaJLTypTHUYECKOM, XUMHYECKOH, JIepeBoodpa-
OaTpIBatOlIel, IIEMEHTHON M JIPYTUX OTpacien
npoMbIieHHocTH. [Ipu npoekTupoBaHUM BEH-
TUJIALMOHHOM CHCTEMBI CTaBUTCS 3a/1a4a obec-
MeveHus 3aIaHHBIX YCIIOBHIA B paboueii 30He 110
TeMIiepaType, MOABMKHOCTH BO3/yXa, €r0 XHu-
MHUYECKOMY COCTaBy, PPakIMOHHOMY COCTaBY
a’pOo30JIEH, BIAXKHOCTH. B NMPOU3BOACTBEHHBIX
MOMEIICHUSX MMEETCsl OOJBIIOE YUCIO Pa3Ho-
00pa3HBIX UCTOUYHUKOB TEIIa, 3aTrPsA3HSIONNX
MpuMecei, yCTpOMCTB BO3ayxoo0MeHa. Bo3Hu-
KaeT 3ajada ONTHUMAaJbHOTO Pa3MEIICHUs TeX-
HUYECKUX YCTPONCTB PAa3NUYHOI0 POJa U yrpas-
JIEHUsI X paOOTOH.

[IpoexTrpoBaHNe MPUTOUHBIX U BBITSKHBIX
CHCTEM BEHTUJISIIIUY JIOJDKHO OBITH OCHOBAHO Ha
TpeOOBaHUIX, H3OKEHHBIX B pabore M.U. I'pu-
muTirHa, CHUIT 41-01-2003 u CHB 4.02.01-03
[3; 8; 9]. Hekoropbie METOMBI W TOAXOABI JJIS
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MO/JICIMPOBAHMS TEUEHUH T'a3a B IPHJIOKEHUH K
pa3IMYHBIM 3a/1a4aM BEHTHJIALUHU, KOHAUIIHOHU-
pPOBaHMS M acIHUpallMH U3JIOKEHBI B padoTax
O.A. Asepkootii u C.C. Kobbuikuna [ 1; 5]. me-
OIIIeCs B HACTOAIIEE BPEMS HHCTPYMEHTHI OII-
THMH3aLIMH OCHOBAHBI HA TPOCTHIX MHKEHEPHBIX
pacuerax [11], HE CIIOCOOHBIX aJCKBATHO OIH-
CBIBATh CIOXKHBIE TMHAMHYECKHE MTPOIIECCHI U pe-
anpHyI0 reoMerpuro mexa [10].

3aiada OJHOBPEMEHHOTO OIIPEeIeHUs T10-
JIe TemrepaTypbl U CKOPOCTH BO3AyXa JJIS HC-
CJIeIOBaHMSI a3POANHAMUKY BEHTHIIUN BHYTPH
CYILIECTBEHHO TPEXMEPHOro 00beKTa (KPYITHOro
exa oobemoM mopsiaka 10° mM*) npu HagHuuH
OOMBIIIOr0 YMCIIAa YCTPOMCTB PEryIsIUN BO3/Y-
X000MEHa MOXeET OBITh pEIleHa TOJIBKO B PaM-
Kax MPSAMOro YHCICHHOTO Ta30[HHAMHYECKOTO
MOJICTIPOBaHU S Ha OcHOBE 3()(PEeKTUBHBIX YHC-
JICHHBIX aJTOPUTMOB MHTETPUPOBAHUS MOTHBIX
YpaBHEHM Ira30JuHaMUKH. biu3kuMu no pazme-
pam SABJISIOTCS Kapbephbl, s KOTOPBIX aKTyallb-
HOM SIBISETCS 3a/laua MPOBETPUBAHUSA HUKHUX
qacTei TTyOoKHX KapbepoB [2]. AHaJOrHIHBIMU
10 TPYAHOCTH 3a/1a4aMH SIBIISIIOTCA pacyeT a3po-
JTMHAMHUKH CII0KHOW ypOaHU3UPOBAHHOM TeppH-
TopuH [ 14], MomenmupoBaHNe BEHTIIISITUH TTOI3EM-
HBIX COOPYKEHUH U MIaxT [6], n3yueHne AMHaMu-
KU MpHUMeceil OT KPYMHOTO MPOMBIIUIEHHOTO
00beKTa, JMHAMUKHU MOBEPXHOCTHBIX BOJ Ha
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CIIO’KHOM HEOJHOPOHOM pesibe)e MeCTHOCTH [7].
OcHoBHO MTpo0IIeMOol MOIETMPOBAHSI TUHAMU-
KA BO3JlyXa B MPOMBIIUICHHOM II€Xe C Y4eTOM
WCTOYHUKOB TEIJIa M ra3a OT Medeid ¥ MPUTOYHO-
BBITSDKHBIX arPEraToB JIJIsI BEHTHIISIIAU TIPEICTAB-
JsieTcsl HeoOXOMMMOCTh TIOTYUeHHUsT PElIeHUH ¢
OYeHb BBICOKHM MPOCTPAHCTBEHHBIM pa3pellleHH -
eM Al<<a<<L (Al<<a<<L — pa3Mep 4HCIEH-
HOM pacyeTHOM siEWKH, @ — XapaKTEepHbIA pa3-
Mep arperaTa Jyisi BeHTHIIIIHH, L — pa3Mmep 1exa).
Jis THDMYHBIX napameTpoB a =2 M, L =300 m
s staeiiku MeeM He Oonee Al = 0,2 m. [pu uc-
TMOJIL30BAHUH PABHOMEPHBIX YHCIIEHHBIX CETOK TT0-
aydaeM guciio saeek N ~ 108 — 10°. Vkazanusie
OIIEHKH C HEOOXOIMMOCTBIO TPeOyIOT TpUBIIEYe-
HUS TAPAJIIENTBHBIX TEXHOIOTHIA.

B nocnenname roapl B 3apyOekHOM HAyYHON
JTUTepaType MOSBISIOTCS MepBble paboThl, Je-
MOHCTPHUPYIOIIHE BO3MOXKHOCTh MPSIMOTO YK C-
JICHHOTO MOJICIMPOBAHMS JMHAMHUKH BO3JyXa C
YUETOM TEXHOJIOTHYECKHX TPOIIECCOB B MPHIIO-
KEHUU K 3a]1a49aM TIPOMBIIUICHHOW BEHTHIISAIUH
[15, 16]. OTo cTanmo BO3SMOXKHBIM B CBS3H C pa3-
BUTHEM YHUCIIEHHBIX METOJOB MOJICIHPOBAHUS
JMHAMUKH Ta3a, a TaKKe C JOCTYIHOCTBIO Cy-
MEPKOMIBIOTEPOB M HCIOMB30BAHNEM Mapalieib-
HBIX TEXHOJIOTUH.

C oxmHOl cTOpOHBI, HaONIONAaETCsl 3HAYH-
TENBHBIA POTPecc B 00IaCTH YUCIEHHOTO MO-
JIeNMPOBaHUS CIIOXKHBIX HECTAIIHOHAPHBIX MHOT'O-
MEpHBIX (PU3IUUECKUX MPOIECCOB U SIBICHUH, B
TOM YHCIIE TIPOIIECCOB TEIUIO- U MacCOOOMEHa.
OnHako MpUMEHEHHNE YKa3aHHBIX MMOIXOIO0B JUIs
PpelIeH s COOTBETCTBYIOIINX PUKIIAIHBIX 3a]1a4,
CBSI3aHHBIX C TIPOCKTUPOBAHHUEM U OTITUMH3AIH-
el pa3HOro poJia TEXHOJIOTHUYECKUX CHCTEM U
MPOHU3BOACTBEHHOTO 000OpYIOBaHUS, BCE €Il
ocTaercs BechbMa OrpaHHYeHHBIM. B pesynbra-
T€ B MMPOEKTHO-KOHCTPYKTOPCKOM MPaKTHKE TPa-
JMIIAOHHO UCTIONB3YIOTCS WHKEHEPHBIE METOIBI
pacuera, UMEOIIIEe OrpaHHYCHHBIE BO3MOXKHO-
CTH, HECMOTpPSI Ha COOTBETCTBUE OTPACIEBBIM
HopmaTuBam [8; 9].

[MocraBuM 3aaa4y co3qaHus MPOrPaMMHO-
ro KOMIUIEKCA JUIS MOJICTIMPOBaHUS TEIUIOMac-
colepeHoca BHYTPH IleXa pa3MepoM MOopsiIKa
300 M x 60 M x 40 M ¢ y4eToM CIO0XKHON BHYT-
pEeHHEll reoMeTpru, oOMeHa BO3JyXa ¢ aTMoC-
(epoii, paboToii eveii 1 BeHTHISIIMOHHBIX arpe-
ratoB. BaxxHelMmMu KOMIIOHEHTAMU MPEACTaB-
JISIIOTCSL MOIYJIA BU3yaJIM3allHd M CTaTHCTHYEC-

KOl 00pabOTKH Pe3yabTaTOB MOICIMPOBAHMS.
B otnmuue ot TpaAMIIMOHHO TPUMEHSIEMBIX HH-
KEHepHbIX MeToauK [11], ocCHOBaHHBIX Ha WH-
TerpaibHBIX OIIEHKAX U ITOTYIMIHPHUIECKUX (Op-
MyJax, pa3BUBaeMbId TTOIXOJ TO3BOJSIET Ha-
IJISITHO MTPOaHATTM3UPOBATh PAOOTy CAMBIX CIIOXK-
HBIX CHCTEM BEHTHJISIIIMN U KOHTUIIMOHU POBAHUS
B 3-MepHO# MOCTaHOBKE.

B Hacrosiiee Bpems Bce Ooriee pacmpoct-
paHEHHBIM SIBIISIETCS MCIIONIL30BAHUE TAK HA3bI-
BaeMbIX «KomMmepueckux konos» (FlowVision,
Xflow, ANSYS, HydroGeo, Flometrics u ap.),
MPE/ICTABIISIFONIMX COO0H «yHUBEPCAIBHBIC» BbI-
YHCIIUTENbHBIC TPOTPAMMBI, MpeIHa3HAYCHHBIC
JUTSL pellieHHsI MaKCUMAITbHO ITUPOKOTO Kpyra 3a-
Jlad TUJPOANHAMUKY | TerioMaccooomeHa. Ot-
METHUM Ba)KHBI HEIOCTATOK KOMMEPYECKUX KO-
JIOB, CBSI3aHHBIM C MX MaKCMMaJbHON yHUBEpca-
JI3aluen, YTo MPUBOAUT K JOCTATOYHO HU3KOH
BBIYUCTATENBHON 3P pekTuBHOCTH. C 3TOH TOUKU
3pEeHUsI KOMMEpUYEeCKUE KOJIbl HEM30eKHO yCTya-
0T CIIEIIMATN3UPOBAHHBIM «HAYYHBIMY IIPOTrpam-
MaMm, 0a3upyIOIUMCs Ha MOJIETISIX ¥ aJllTOPUTMAX,
npu pa3paboTKe KOTOPBIX B ropas3io Ooree mon-
HOU Mepe YUUTBIBAIOTCS crielu(uIecKe 0coOeH-
HOCTH paccMaTprUBaeMbIX KOHKPETHBIX 3a1a4 [13].

CrpykTypa uHGOpPMAITMOHHOM CMCTEMbI

B ocHoBe mpoekTHpOoBaHUS IPOTPaMMHOTO
komruiekca (ITK) mexuT MomyabHBIA TOAXON U
00BEKTHO-OPHUEHTUPOBAHHOE TIPOTPAMMHPOBA-
Hue. J{ns nocrpoenus 6osee 3¢ hekTuBHOrO pac-
YETHOTO MOAYJS OH ObUT peaiM30BaH Ha S3bIKE
nporpamMmMupoBanust C++, a MOAyIb BU3yaIu3a-
uu Ha si3bike C# mnardopmer Net. [Iporpamm-
HBI KOMIUIEKC COCTOUT W3 JEBATH OCHOBHBIX
MomyJieit u 0710koB (cM. puc. 1):

1. NuTepdeiic mporpaMMHOTO KOMILIEKCA
oOecrieurBaeT yrpasjeHue padboToil Bcero mpo-
IPaMMHOT'O MPOIYKTA: YIIPABJISET TOTOKAMH JIaH-
HBIX, TTO3BOJISIET pabOTaTh CO BCEMH MOIYIISIMH
n omokamu IIK, obecrneunBaer B3aMMOCBSI3b
MEXKIY MOIYISIMU U OJIOKaMH.

2. baza TaHHBIX BXOIHBIX MAPaMETPOB TEX-
HUYECKUX YCTPOUCTB COIEPIKUT CTPYKTYPHUPOBAH-
HBIH CIICOK (PU3IUYECKUX M TEXHUUECKUX TTApaMeT-
POB BCEX TEXHOIIOTHYECKUX YCTPOMCTB KPYITHOT'O
MPOMBIIIJIEHHOTO TIOMEIIICHHSI, BKITIOYas! pa3jiny-
HOTO POJia aCIMPAIMOHHBIC U BEHTHJLSIIIHOHHBIC
YCTpOICTBA, METAJUIypIHUECKUE €YU U JIp.
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Moaynse
nocTpoeHus
pacyeTHOM
obnactn

basa paHHbIX
BXOAHbIX NapaMeTpos
TexHuyeckux
YCTPOWCTB

Mopynb
2D-Busyanusaumnu

A

PacyeTHbin
Moay”nb

WNHTepchenc
nporpaMMHoro
KoMmnnekca

Mopynsb
3D-Busyanusaummn

®annosbin 6nok
HacTpoek
npoekTa

®annoebin 6nok
BbIXOAHBIX AaHHbIX

MaTtemaTuyeckas
obpaboTka
DaHHbIX

Puc. 1. Cxema, oTpakaroinas IPUHIIUI U CTPYKTYPY pabOThI IPOrPaMMHOT0 KOMILIEKCa;
CTpENKaMHM YKa3aHbl HAIIPABJICHUS MIOTOKA JTAHHBIX

3. Monynb nmocTpoeHusI pacueTHoi obnac-
TH o0ecrevrBaeT 3a/laHie TeOMETPHH TTOMeIIe-
HHS, ONMCAHHE MCTOYHHUKOB TEMJIOOOMEHa U
KOH(UTrypalMy BEHTHIISIMOHHBIX YCTPOHCTB.
OTH cBelleHU S MOIYNb OepeT U3 0a3bl JaHHBIX.
Ha ocHOBe 3THX JaHHBIX TEHEPUPYETCS pacyer-
Hasi o0NacTh M HayaJbHOE COCTOSIHHE JJIsl pac-
yeTa JajdbHenIlen 3BOIIOLNHI MTPOLIECCOB TEIIO-
1 MaccooOMeHa B MOJICIIUPYEMOM TIOMEIICHUH,
3aJIAF0TCS THUITBI IPAHUYHBIX YCIOBHIMA.

4. PacueTHBI MOMIYyNIb 0OECIIeunBaeT Mpo-
BEJICHHE PAcUeTOB, OCHOBAHHBIX Ha MPOrPaMM-
HOM peayin3alny MpSAMOro YUCIEHHOT0 HHTErpu-
pOBaHMs ypaBHEHUIN HECTAIIMOHAPHOM TUIPOIU-
HaMHKH MPUMEHHUTEIBHO K 3a]a4€ JBUKCHHS
BO3/1yXa B KPYITHOM ITPOMBILIIEHHOM II€X€ C TIPU-
MEHEHHEM NapalIeTbHBIX TEXHOIOTHA.

5. ®aiinoBkIii 010K HACTPOEK ITPOCKTA HpPeI-
Ha3HA4YeH JIJIS XpaHCHHMSI, PeIaKTUPOBAHUS U BbI-
Oopa HaCTPOEK MPOEKTa.

6. @aiinoBeIi 00K BBIXOMHBIX JaHHBIX
MpefHa3HaueH IS XpaHeHus (DaiIIoB COCTOSTHUS
rasa, MoJdy4eHHBIX B pe3y/bTaTe MOACTUPOBAHUS
(daiiner hopmara DAT-binary).

7. Monynes 2D-Bu3yanusaivu MO3BOJSET
MPOCMATPUBATh PE3YAbTaThl PACUETOB B JIBYyX-
MEpHOM BHJIE JUIS 3a/JaHHBIX MOMEHTOB BpeMe-
HU. 2D-naHHBIe MPENCTaBISAIOT COOON Cpe3bl
pacIpeneneHnii monel CKopocTell U TeMiepary-
PBI NIPU 33JJaHHBIX TEXHOJOTMYECKUX PEKHMAX
paboTHI 1exa.

8. Moaynp 3D-Busyanm3aiuu npenHa3Ha-
YeH JJIs POCMOTpa 1 aHalIu3a Pe3yIbTaToB pac-
YEeTOB B TPEXMEPHOM BUJIE.

Bectauk Boal'V. Cepus 10. Bpin. 6. 2012

9. bnok maremarudeckoil 00pabOTKH JaH-
HBbIX BKJIOUaeT N-MEpHbIH KyO JaHHBIX, MOY-
YeHHBI TIPU pacyerax, o0ecreunBaeT MaTeMa-
THYECKYI0 00pabOTKY /sl BRIOPAHHBIX AITOPHT-
MOB (YCpeIHEeHHE 10 3aJaHHBIM 30HaM, JIFCIIep-
CHH U aCHMMETPHH paciipe/ieIeHHH TapaMeTpoB,
anmpokcumanus). s HaxoxIeHHsI ONTHMAaITb-
HOU KOH(UTYpaIIH, COTJIACHO KPUTEPHUSIM OIICH-
KU, UCTIOJIb3YeTCsl UTEPAIIIOHHBIH TTOAXO].

Cosznannbrit 11K nmeeT MOIYIbHYIO apXu-
TEKTYpPY U COCTOHT W3 PACYETHOTO H YIIPABIISIO-
miero Moayneil. OTMETHM CIeMYIOUIe KITrode-
BBl OCOOCHHOCTH:

1. PacuerHbIit MOAYIb MOXKHO 3aITyCKaTh OT-
JIETTBHO HA JIFOOOM JIOKJIEHOM KOMITBIOTE-
pe Py HATUYUH HEMOCPEACTBEHHOTO (hU3H-
YEeCKOTO MM YIAJIICHHOTO JOCTYIIA.

2. KomnyecTBO pacueroB IJIsl OTIEIBHO B3S-
TOW MAIIUHBI OTPAHUYCHO TOJILKO CHCTEM-
HBIMH pECypcamH.

3. ITo3Bonsier paboOTaTh C M3MEHSIOIIMMUCS
BO BPEMEHH TPEXMEPHBIMH JJAHHBIMH aHa-
noruyHo 4D-moaxomny, pacCMOTPEHHOMY B
padote C.C. Xpanosa u ap. [12].
PaccmarprBaemblil IpOrpaMMHBINA KOMII-

JIEKC JITIsl ONTUMHU3AIINH U YITPABJICHH S CHCTEMa-
MU BEHTUISLIUH SIBIISICTCSI KOMITBIOTEPHBIM TIPH-
JIOYKEHUEM, 00'bESAMHSFOIIUM 10T OOIUM HHTEP-
¢delicoM TpU OCHOBHBIX MOJIYJS: PacueTHBIN
OJI0K, MOJTYJTb BH3yaJIU3aIiH 1 OJIOK MaTeMaTH-
Yyeckoi 00pabOTKH pacueTHBIX JaHHBIX. [Ipu 3a-
MyCKe MPHIIOKEHUS TOIh30BATENh MOXKET CO-
31aTh HOBBIM MPOEKT MOCPECTBOM 3aJaHusI
BXOJHBIX TIApaMETPOB JUIsi HOBOTO pacyera MpH
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pabote ¢ 6a3o0if maHHBIX. [Tob30BaTENb BHIOH-
paer ycTpoicTBa ¢ MOAXOAAIIMMHU JJIS €r0 KOH-
KpEeTHOHW 3a7ia4d apaMerpaMu, 3a/1aeT reoMer-
PHIO IIPOM3BOICTBEHHOT'O IIOMEIIIEHUS, pa3Mellia-
€T B HEM YCTPOMCTBA, TEM CaMBIM T'€HEPUPYS
pacueTrHyro obsacth. Ha crnegyromem stame
HEOOXOUMO 3a/1aTh Tra30[UHAMUYECKHE Mapa-
METPHI 17151 JOPMUPOBAHHS HAYAIBHOTO COCTOSI-
Husl. [Tocne BBIMOTHEHN ATUX NPOLEAYP MOKHO
HaYMHATh HOBBIM pacyer.

Breixonuble daiiibl, comepxkaiue B cebde
ra3oJJMHAMHUYECKOEC COCTOSIHHE CHCTEMBI B He-
KOTOPBI MOMEHT BPEMEHH £, MPEJCTABIISIFOT CO-
60171 MAaCCHUBbBI TaHHBIX, KOTOPBIC 3allMChIBAIOTCSA
B OMHApHOM BHJIE B (ailil uepe3 onpeaeneHHbIe
MPOMEXYTKH BPEMEHH £, OTIPE/IENIIeMbIC MOJTB30-
BareneM. OTH (ailJibl COXpaHIIOTCS B OIpee-
JICHHOH TUPEKTOPUH Ha TUCKOBOM IPOCTPAHCTBE.
Ecnn nmeercsa pacuer, KOTOPBIA IO KaKOW-TO
MpUYUHE OBUT MPEPBaH JI0 JOCTHKEHHS pacyer-
HOI'0 BpEMEHH, TO IMOJIB30BATCIIb MOXKET OTKPLITH
paHee CO3JIaHHBIN MPOEKT U MPOAOIIKHUTH He3a-
BEpIICHHBIN pacuer, CYNTAaB COCTOSHUE T'a30/I1-
HAMHYECKOH cHCTEeMBI 13 OMHapHoro ¢aiina, xpa-
HSIIErocs Ha KECTKOM JTUCKE.

[IporpaMMHOE BBIJICIICHUE PACUETHOTO
MOAYJA MO3BOJSAET MOJIb30BaTEN0 00padaThi-

!

HayaTb HoBbIN I

BaTh MOJy4YE€HHBIE paHEe pacueTHbIe JaHHEIE,
BHU3YyaJIM3UPOBATh UX B TUHAMHUYECKOM PEKHUME.
[TapannensHas BU3yanusanus oOeclieuuBaeT
OIlepaTHBHOE YIIPABJIECHUE YHCICHHBIM IKCIIEpHU-
MEHTOM, MEHs YCJIOBUA €ro NMpPOBEACHUS B pe-
XKHUMe peasibHoro BpemeHnu. O01mas auarpamma
AKTUBHOCTH (JEATEIHHOCTH) MPUIOKEHUS IIpe/i-
CTaBJICHA HA PUCYHKE 2.

Ha pucynke 3 n3obpakeHa auarpamma mpe-
LIEIGHTOB. DKTOP-TIOIb30BaTENb MPOrPaMMHOIO
komrutekca (I1K) moxer akTuBHpOBaThH HECKONb-
KO BapuaHTOB ucrnonb3oBanus (BH1). Bo-nepBoIx,
OH MOXET 3aJaTh HauyalbHbIE JaHHBIE AJIS TOA-
TOTOBKM HOBOTO pacdera, 4To BKIIIOYaeT B cels
ClleyIoLIe AeHCTBUSA: ONPENEIEHUE CBONCTB
HMCTOYHUKOB TeIJIa U MacChl B MOJEINPYEMOM
MOMEIIICHUH; TeHepanusi pacueTHON 00JIacTH C
onpe/ielieHIeM BCeX TPAHUYHBIX YCIIOBHI; OpMH-
pOBaHME HAYAIBHOTO COCTOSTHHSI, KOTOpoe Oyner
WCIIOJIb30BaThCS HEMOCPEICTBEHHO B JTabHEMN-
meM pacuere. Bo-BTOPBIX, MONB30BaTENb MOXKET
3aIlyCTUTh HOBBIN PACUET, UCIIONb3Ys TOYyYEHHbIN
(aiin HauabHOTO COCTOSHUS. B-TpeThux, OH MO-
KeT MPOAOIKUTH paHee HadaThbli pacuer, eciu
Pe3yABTaThl BU3yaTH3al[ii TTOKa3aIH, YTO CTallH-
OHApHOE COCTOSHHE BO3[yXa B MPOMBIILIECHHOM
MOMEIICHNY TTPH JaHHON KOH(HUTYpaIiy BEHTHIIS-

pacyet

3apaHune BXOAHBIX

MpoaomkuTs
napameTpoB

pacyeTt

TeHepaLys pacyeTHoI
obnactn

He aocTurHyT ctaumoHap. MpogomkuTs pacuet

CyutbiBaHue
COCTOSHUA

dopmMupoBaHe HaYanbHOro <
pMMp n3 ¢haiina

COCTOAHUA

Mpubaska Lwara no BpemeHn
(t=t+db)

WHTerpupoBaHue ypasHeHuil
TUAPOAUHAMUKI

YAoBneTBopeHue rpaHnyHbIM
yCnosuam

<)

)
N2 N B

Yyet paboTbl
©XHOMOTMYECKNX YCTPONCTB

(= )
—

Busyanusauua

OcraHoBuUTL
pacuet

MpoBepka ya0BneTBOpeHUs
pesynbTata
Ka4YeCTBEHHbIM KpUTEPUSAM

pac4yeTHbIX
AaHHbIX

MaTtemaTtuyeckas
obpaboTka
[NaHHbIX

CpasHeHue no
KONMUYECTBEHHbIM
KpUTEpPUSIM

Kputepun
He BbINOJHEHbI

M3MeHWTb METOA MaTEMAaTUYECKO OﬁpasOTKM

Kputepun

|
3anuck COCTOSIHNS CUCTEMBI J

B GUHapHbIiA haiin

PacyeTHoe Bpemsi He 4OCTUrHYTO.
MpopomkuTe pacyet

I

)

OCTUrHYTO pacyeTHoe Bpe

OCT;HOBVITb pacyet
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Puc. 3. luarpamMma npereaeHToB

IIHOHHBIX ¥ TIPOYHX TEXHOJIOTHYECKUX YCTPOHUCTB
HE JIOCTUTHYTO WJIM pacuer ObLI MpeKpalieH 1o
KaKHM-JIN00 IPUYMHAM, HE IOCTUTHYB PaCueTHO-
ro BpeMeHH. PacdeTHbie taHHBIE MOTYT OBITH BH-
3yaJM3UpOBaHbl. TaKe 3KTOP MOXKET MPOU3BEC-
TH MaTEeMaTHYECKYI0 00pabOTKy paHee MOy eH-
HBIX PacyeTHbIX JAHHBIX C LENIbIO JlajJbHEHIIEeH
OIICHKHU PEe3yJIbTaTOB 110 BHIOPAHHBIM KPUTEPHSIM,
B ClIy4ae OTpUIATENBLHOIO PE3YJIbTaTa MOiIb30Ba-
TEIh MOXKET BEPHYTHCSA K 3aJaHUI0 HadalbHBIX
YCJIOBUM U 3aIlyCKy HOBOT'O pacueTa ¢ y4eToOM pe-
3yJIBTaTOB MPEIbIIYIIEH OLEHKHU.

B ocHoBe Moynst pacuera AMHAMUKH Ta3a
JIEKUT YUCJIIEHHBIN aJTOPUTM, ONTUCAHHBIN B pa-
6ore M.A. Epemuna u sip. [4], moka3aBiimii ajiex-
BaTHOCTh U 3P PEKTUBHOCTD I JaHHOW 3aj1a-
gu. B xauecTBe mpuMepa Ha pUCYHKE 4 MMOKa3aH
TUIMMMYHBIA pe3yJbTaT pacueTa Mmojisi CKOPOCTEH.

HHdopMaIoHHbIe MOJIETH M CTPYKTYPHBIE
muarpammbl UC Obutr co3ganbl B Microsoft
Office Visio 2010.

3akJ04YeHune

B pabote ornrcaHa Mozaenb HHPOpMaIHOH-
HOM CHCTEMBI Ul YHCIIEHHOTO MOJCITUPOBAHUS
JMHAMHUKH BO3yXa B KPYITHOM ITPOMBIIIJICHHOM
MOMEIICHUH TS PElIeHHs 3a/1a4 ONTHMU3AIUU
IIPOEKTUPOBAHNS BEHTWJIILIMOHHOM cucteMsl. B oc-
HoBe KoH1Ieriu noctpoenus C nexuT Moaysib-
HBIH IPUHIINTI, pacrapaiIeuBArOIIHNA MPOIECCH
MPOBENICHHU S YUCIICHHOTO Fa30IMHAMUYECKOTO K-
CIIepUMEHTa 1 00PabOTKY / BU3yaTU3aI[H PE3YIlb-
TaToB pacyera. [IpeqycMoTpeHa BO3MOKHOCTh
JMHAMIYECKOTO BMEIIATEHCTBA B YCIIOBHUS TIPO-
BEJICHHUST YUCTICHHOTO SKCIIEPUMEHTA.
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Puc. 4. Tlone ckopocTeii 1151 MOZIENI METAJUTypriHYeCcKOoro 1exa. Bomi3u ropu3oHTaIbHOI KOOpANHATH M
pacrionaraercs rneys IJisl BapKU CTajlH, CO31aBasi B CPETHEM BEPTHKAIbHBIN IOTOK TOPSYEro BO3/1yXa,
KOTOPBIH yXOIUT B BEHTWIISILMOHHBIN (hOHAPB HA KPBIIIIE
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TecToBBIE pacdeTsl MPOAEMOHCTPUPOBa-
71 3G HEKTUBHOCTH pabOTHI MH(OOPMAIIMOHH O
CHCTEMBI.

Ha srane mpeaBapuTenbHOrO MPOEKTHPO-
BaHUS CHCTEMBI BEHTHJISILIMY PE3YIIBTaThl UUCIIEH-
HOT'0 MO/IENTUPOBAHMUS TIO3BOJISIOT:

- IPOTHO3UPOBATH U O0OBEKTUBHO CPABHUBATH
MEKTy COOOH pe3yNbTaThl pealn3alluy pas-
JIMYHBIX H3Y4aeMbIX KOHQUTypaIiuii cucre-
MBI 0011IE0OMEHHOI U MECTHOM BEH TWJISLINU
u kouauumonuposanus (OBK);

- IOCTPOUTH KapTHHY MPOCTPAHCTBEHHBIX
pacrpezieieHnil TeMIepaTypbl, BPeIHbBIX
MIpUMECeH, BIAXXHOCTH U CKOPOCTH BO3IY-
Xa B 3aJJaHHOM TIOMEIIEHUH I paccMaT-
puBaemoii kondurypanuu cucreMbl OBK;

- HCCIIEIOBAaTh 0COOEHHOCTH (QYHKIIMOHUPO-
BaHUS CUCTEM JUTSI BRIPAOOTKU PEKOMEH1a-
IUH 110 ONTHMHU3AINN KOHCTPYKIIMH JIN0O
pexuMa X GYHKIHOHUPOBAHUSL.

IIPUMEYAHUA

! PaboTa BBIMOJIHEHA IPU YaCTUYHON TTOICPIK-
ke Y.M.H.M.K (roc. kouTpakt Ne V-3), TeMbl «CHCTEMBI
MOHUTOPHHTA, TUaTHOCTUKH M YIIPABJIECHUSI B KOJIO-
MU ¥ MEAMIMHE HA OCHOBE MH(POPMAIIMOHHBIX TEXHO-
JIOTMH ¥ KOMITBIOTEPHOTO MOJICITUPOBAHUSD) B paMKax
TOCYIapCTBEHHOTO 3aJaHusi MHUHOOpHAYKH, TpaHTa
PODU 11-07-97025. TecToBbIE pacdyeThl IPOBEICHBI
Ha cynepkomibioTepe «Jlomonocosy (HUBI MI'Y
uM. M.B. JlomoHOCOBa).
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THE INFORMATION MODEL OF PROGRAM COMPLEX
FOR OPTIMISATION AND CONTROL OF VENTILATION SYSTEMS BASED
ON DIRECT GASDYNAMIC SIMULATION
M.A. Butenko, D.V. Burnos, S.A. Khoperskov, V.S. Kholodkov, A.G. Morozov
The model of information system was developed for solving optimization problems and control
ventilation systems of large industrial plants. The calculation module was based on the direct gas-
dynamic simulations using parallel technologies. In the core of the program complex was object-

oriented approach. The information model was constructed by UML language.

Key words: information model, ventilation systems, aspiration flow, gas dynamics, convection.
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