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MOAEJIUPOBAHUE MNPOMBIIIJVIEHHBIX ITAXTHBIX
BEHTWIAIINMOHHBIX CETEHN

PaccMoTpeH Borpoc mocTpoeHus napajjiesbHbIX MOJIENeH IPOMBIIIIEHHBIX IAXTHBIX
BEHTUWJISIIUOHHBIX ceTel Ha mnpuMmepe maxthl uM. A.D. 3acaapko u maxtel FOxHO-
Hounbacckoit Ne3. Onucanbl OCHOBHbIE KOMIIOHEHTHI MapaiiienbHoit moaenu [IBC.

rpadg, MmaTpuua, cereBoii 00beKT, MOJe/Ib, IAXTA, PACXO0/] BO3AyXa

BegedeHue

[Ipombliniiennble maxTHeie BeHTWIsInMOHHbIE cetn (IIBC) otHocsTCS K
CIIOXHBIM OOBEKTaM yIpaBieHUs H 00JiafalT: OOJbLION Pa3MEepPHOCTHIO;
MHOTOCBSI3HOCTBIO  (DU3UYECKUX  KOHTPOIUPYEMBIX U PETYIUPYEMBIX
MapaMeTpOB; HMEPAPXUYHOCTBIO PACIIOIOKEHUS PETyIUPYIOIINX OpPraHOB;
HEJIMHEWHOCTBIO  a3pOJAMHAMUYECKUX  XAPAaKTEPUCTUK  BEHTWIATOPOB H
BbIPA0OTOK; pPACIPEEICHHOCTbIO MapaMeTPOB BbIPAOOTOK M BBIPAOOTAHHBIX
MIPOCTPAHCTB; CWJIBHOM B3aMMOCBSI3BI0 MEXKIY a’3pOo- W Ta30JAMHAMUYECKUMHU

MMCPCXOAHbIMHU mponeccaMu,
ACTCPMUHHUPOBAHHBIX BOSMYU.ICHPIﬁ.

HaJIMYNECM
Bce »T0 BBI3BIBACT HCO6XOIII/IMOCTB

CTOXaCTHYCCKHUX n

pa3zpadotku 3¢ dhexTuBHOM mapamienabHoit Mmoaenu [1IBC.
PaccMoTpuM mocTpoeHre nmapajuieIbHOW MOJICTTH Ha IPUMEPE ABYX IIIaXT
-uM. A.®. Bacanpko u «tOxHO0-{onbOacckas No3y.

Xapakmepucmuku LLIBC uccnedyemMbix waxm

[MTaxTa nMm. A.®D. 3acaabpko

[IlaxTHOE  mMONE  BCKpHITO 9
BEPTUKAJIBHBIMU CTBOJIAMU: 5 CTBOJIOB
C BEHTUJISITOPAMHU TJIaBHOTO
MPOBETPUBAHMUS; 4 BO3AYXOMNOJAIOIINX
ctBosia. I'pap HIBC coctoutr u3z 650
BeTBeM M 428 y370B, NpPEACTaBIEH Ha
puc 1.

[ITaxTa FOxHo-Jlonb6acckas Ne3

[laxTHOE  mMONE  BCKPHITO 5
BEPTUKAJIBHBIMU CTBOJIAMHU: 2 CTBOJIA C
BEHTUJISITOPAMHU TJIaBHOTO
MIPOBETPUBAHMS; 3 BO3AYXOMOAAIOIIUX
ctBosia. I'padp IIBC cocrout uz 567
BeTBE U 366 y3II0B, MPEICTABICH Ha
puc 2.

© A.H. Cmaeun, T.B. 3asaockas, /[.B Haoees, 2009
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Pucynoxk 1 - I'pad ILIBC maxTsi Pucynoxk 2 - I'pa¢ LLIBC maxTst
um. A.®@. 3acsaabpK0 IOxn0-/lonbacckas Ne3

Cmpykmypa napannenbHol modenu LLIBC

Anann3z HIBC mnoka3an, 49TO AacleKT CJIOKHOCTH 3aKiIlodaeTcs B
dbopMaIbHOM  OINKMCAHUHW, TMPEJICTABICHHOM TOIOJOTUYECKON 4YacThlo W
MaTeMaTHYeCKUM  ONHCaHMeM  JWHaMuku  npomeccoB  [1,2]  (puc.3).

Tomomorus YpaBHCHUS POLICCCOB

I'padh Y3asr

TaOmuIp! KOTUPOBAHKS Beteu

dopmansHOE
I'pad (aepeBo, antHICPEBO) — omucamme [ KoHTypsl
MBC
Matpuugr A, S Cony TcTBYFOILIUE MPOLICCCHI
[Tpomecchr ¥ CHCTCMEI
VIIpaBICHHA

Pucynok 3 — @opmanbHoe onucanue [IBC
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PaGota ¢ mapamerpamu, TOMOJIOTHYECKUMH XapaKTEPUCTUKAMHU SBIISIETCS
TPyJOeMKOH u TpeOyeT KOMIbIOTEPHOW NoaaepXKu. CHCTeMbl ypaBHEHMIA
npombiuieHHbIX [IIBC uMmeroT 6onbmioil pazmep, X 3aMUCh BPYYHYIO MOMKET
COMPOBOXKJAThCA  HEU30E€KHBIMU  omMOKaMHu. 3ajaya  aBTOMATHUYECKOI'O
dbopmupoBaHuss M TmpeoOpa3oBaHUsA ypaBHEHHM K ¢opme, ynoOHOW s
YUCJICHHOTO PEIIeHUs, SIBISETCS aKTyallbHOW U HeoOXxoaumoil. B cBs3u ¢ BbIlie
CKa3aHHbIM Ipe/ularaeTcss CTpyKTypa mnapamwienpHoi wmoxenu  HIBC,
IpeJICTaBIECHHAs Ha pUC.4.

IToacucrema auamora
Tonomorus YpaBHEHHS IPOLIECCOB
Tononoruueckui TaparietbHas I'enepaTop ypaBHEHUH
aHATHU3aTop mozaems [TIBC :
Pematens ypaBHeHHH

IMapanmeabHBIC BBIMUCIATEIBHBIE PECYPCHI

Pucynok 4 — Crpykrypa napamiensHoi mogenu [HHIBC
Tononozau4eckuli aHanuzamop

Tonmonoruueckuii ananmzatop (TA) BeIMoJIHSIET cienyomue (GyHKIUU:
KoJMpoBaHue Tomnosioruu, pazouenue rpada [LIBC na noarpadsl, onpeneneHue
JIepeBa W aHTHAepeBa rpada, MEepeKOJUPOBAHHUE TOIMOJOTUA OTHOCHUTEIHHO
HalJICHHOTO JepeBa U AaHTUJIEPEBA, MOCTPOCHUE TOIMOJOTUUECKUX MAaTPHUI]
MHIUACHINI A YU HE3aBUCUMBIX KOHTYpOB S. CTpyKTypa TOMOJIOTHUYECKOTO
aHanu3atopa, (YHKIIMOHUPYIOIIETO B COCTaBe IMPOTPaMMHON MapayieIbHON
mojaenu [IBC, npexacrasiena Ha puc. 5.

[Tapamenpras Mo ens [HIBC

Ko Do BaIe Pazyenenue Tloctpoenne ITocTpoenue IToctpoenne
I pa(’pa > rpada . JiepeBa >  Marpumel [ 2 MaTpHIbI
P Ha Hoarpadsl U aHTHJepeBa HHITAIeHIAR A KOHTYPOB S

i i i i i

Juanoropas moanepxka ¢yHkrwmit TA

Pucynok 5 — CTpyKTypa TONOJIOIrMYECKOI0 aHAIU3aTOpa MapaiebHON MOJEIN
HIBC
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Tomonorust cereBbIX OOBEKTOB MPEACTABISETCS OPUEHTUPOBAHHBIMU
rpadamu G(U,V), kotopsie koaupyroTcs cienyromumu MaccuBamu: AKJ, EKK,
QI, PAR, KOM, rae AKJ, EKK — HoMmepa HayaJdbHbIX U KOHEYHBIX Y3JIOB
OpHUEHTHPOBAaHHBIX BeTBel; QI — HoMepa BeTBell; PAR — mapamerpsl BeTBei,
Takue Kak R — a’poHaMIYeckoe compoTHBIeHHe BeipaboTku, H¥*c?/m®; F —
TUIONIAIb CeueHHs BeTBH, m’; L — mimHa BetBu, M; KOM — KOMMeHTapuu;
|V|=m — xonuuectBo BeTBe, [U|=n — KOIMYECTBO y3J10B.

eHepamop ypaeHeHuli

I'enepatop ypaBuenuit (I'Y) wurpaer BaXHYH pOJb B TMOCTPOSCHUU
napaienbHo moaenu [IBC. Anroput™m reHepupoBaHHUsS CUCTEM YpPABHEHHI
aspoanHamuku IIBC [3] cTpouTcs Ha BEKTOPHO-MATPUYHBIX ONEPALUAX HAJ
napamMeTpUuyecKUMHU MaTpHUIlaMHi, KOTOpble C(HOPMUPOBAHBI TOMOJOTUYECKUM
ananuzatopoM. 'Y ucnonb3yer AepeBo U aHTHIIEPEBO rpada CeTeBOro 00bEeKTa
C MOABEKTOpaMH MOTOKOB X =(X,,X,,....X, ) , Y =(1,Y,,...,Y )", kKoropsie

IIpUHAAJIC)KAT BEKTOPY QO

(1)
Marpuipl UHIUACHIIMA A W HE3aBUCHUMBIX KOHTYPOB S, YIHNOPSIOYEHHBIC
OTHOCHUTEJIBHO TIOJABEKTOPOB X,Y , UMEIOT BUJL;:

AZ(AXAY) Q)
S:(SXSY); (3)

[To Tabnuie UCXOAHBIX AaHHBIX (POPMUPYIOTCS aUaroHaibHble MaTpullbl R, K u
BekTOp H, ctpykTypupoBaHHble 10 X,Y , :

e[Re O (Ky 0
0 Ry) " |0 Ky) H=(H,)

b

Cuctema  ypaBHEHUN  a’dpOra3oJMHAMHMKHA  CETU  MPEJCTaBIISICTCS
cienyomum obpaszom [3]:

A0 =0

SKf§3+SRQ2=SH'
dt “)
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do dQ?
AT=2 40 =0 +BR, =
d t_ QM QOM qb d t_

0,=(1-K,)0
dc,
V= = 0,-(9,+0,)C,
0,=K,0
dC
Vo = 0w (@ +Q,)C,
0.,=00,+0,)C,
0..=©,+0,)C,
d

C
Vm E = QMJZO + QM@ B (Q + Qﬂmd + QM@ )C

)

YHOpHIIOLII/IB 110 X,Y AUATOHAJIBHBIC MATpPUIbI IIAPpaMCTPOB CCTCBBLIX

O0OBEKTOB, HCXOJHOE YpaBHEHHUE [JIsl a’dpPOJMHAMUKH (4) MOXKHO PpPa3pelIuTh

dY
OTHOCUTEJIBHO BEKTOPOB X U ——:

X=-W-Y
d_Y:TP.H_RU.Z
dt (6)

AJTOPUTM TEHEPUPOBAHUS DTHUX CHUCTEM TMIPEACTABIsACT COOOU psif
omnepauuii Hax MarpunamMu Ax, Ay, Sx, Sy, Kx, Ky, Rx, Ry, S, R, A, Vny, Vi,
V.

Komnonentel BektopoB H = (H(X),H(Y)) saBmsitorcss GYyHKIUAMHU
JTUHAMHUYECKHUX IIPOLECCOB, KOTOPHIE BBIYUCIAIOTCS B HUTEPALMOHHOM IIMKIIE
pematenss ypaBHeHUW. Pe3ynbraTtoM TeHEpUpOBaHUS YpaBHEHHH OyayT
TOIIOJIOTUYECKHUE MATPHULIBL:

TP=(S,K,-SKW)'S

RU=(S,K,-SKW)"-S-R

W=4," 4,

47 (7)
-1

V. ’

V - 1

v

w
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Pewamensb ypaeHeHuli

[Iporecc mocTpoeHus: mapayiedbHbIX periateneit ypaBHeHuin (PY) [5]
MOXHO pa3[eluTh Ha JIBa AdTala: MOCTPOCHUE BUPTYAJbHBIX IMAPAIIIETbHBIX
mozeneir IIBC u peBupryanuzauust nocineanux. [lox BupryanbHO Oynem
MOHUMAaTh MOJIE]b, B KOTOPOW BBIJIEJEHBI MapaieNbHO (DYHKIHMOHUPYIOUIHE,
OTHOCHUTEJIbBHO  HE3aBUCHMBIE  IPOLIECCHI, KOTOPbIE COBMECTHO  MOTYT
oOecrieunTh pemieHue 3agadyd. JleBupryanusaiumeil Ha3oBeM  Mpoliecc
OoTOOpakeHUsT BHUPTYaJbHBIX Mojened [5] Ha T1eleBod mapauieabHbIN
BBIYMCIIUTENBHBIN PECYPC, T.€. Ty BBIUHUCIUTEIBHYIO CUCTEMY, KOTOpas €CTh B
pacropspKEHUM  ToNb3oBarend. JleBupTyanu3anus nNapauiebHbBIX MOJENEH
COCTOMUT M3 CIEAYIOIIMX ATAIOB: AllPUOPHasl OLIEHKAa BUPTYaJIbHON MOZIEIHU C
ydyeToM OajJaHCUpOBKM 3arpy3ku W OOMEHa JaHHbIMU, OO0BEAUHEHHE
BUPTYaJIbHBIX NPOLIECCOB C LEJIbI0 BBIPABHUBAHUS 3arpy3KM U YMEHBUICHUS
KOJIMYeCcTBa  omepamuii  oOMeHa  JaHHBIMH, AaHaIM3  XapaKTepPUCTUK
napajiebHOro BbeluucauTeNbHOro pecypea (IIBP), mporpammHuas peanuzanus
BUPTYaJIbHOM Mojenu B ycioBusix BeiOpanHoro IIBP. Jlns aeBuptyanuzanuu
PY npumeHsrOTCS METOABl PAaBHOMEPHOIO  PACIHpPENEIEHUS W METOA
PAaBHOMEPHOI'O paclpeieneHuss 1o BeTBAM aHtuuaepeBa [5]. C momomibro
napamienbHbix  moneneid IIBC  MoxHO pemares psAx  3amad  pacyeToB
BO3/1yXOpaclpeIeICHUs u yIpaBIEHUS MIPOBETPUBAHUEM.
Bosnyxopacnpenenenne B BeTBix IIIBC mnpencrasnsiercss moacucTeMoit
BU3yaJIM3aLIHH.

AkcnepumeHmarnbHbie uccnedosaHus napannesibHbIX
MoOenelu npombiwneHHsbix LLBC

Mopenu IIBC maxr wum. 3acanko u IOxHo-gonOacckas — Ne3
anpoOUpoBaHBl Ha TECTOBBIX Kiactepax Kadeaper KW u mapamiensHOM
BbluMcIuTENBHOM  pecypce  NEC  SX8  BBIUMCIMTENBHOTO  LIEHTPA
HTyTrapTckoro yHusepcureTa (puc.6).

JloCTyT K yAaleHHBIM TapajuIeIbHBIM pecypcaM OCYIIECTBISIETCS TOIBKO
yepe3 cepep kadeapol «KommnbroTepHas unxeHepus» cs.dgtu.donetsk.ua. 3to
C/IeTIaHO JUIS YIPOIICHUs OpTaHW3alliy TOCTyIa U oOecreueHus: 6e30MacHOCTH
paboThl ¢ yJaIeHHBIMH NapauIeTbHBIMUA pecypcaMu. TakuM o0pa3oM, B Hadase
HY)KHO TIOJKJIIOYUTBCS C TOMOIIBIO MPOrpaMMBI-TEPMHUHANIAa K CEpBEpPY
cs.dgtu.donetsk.ua 1O 3aUIUIIIEHHOMY MPOTOKOIY ssh. KoncosnbHOE
nojkitoYeHne K frontend-cepBepy (cepBep OTBeUaeT Ha 3aIPOCHI TTOJIB30BATEIS
U KIIUPYeT WHQOPMAINIO) MPOU3BOJIUTCS C HMCIOJB30BaHMEM KOMaHIbI ssh
yke ¢ cepBepa cs.dgtu.donetsk.ua. Jlaniee Hy»)KHO CKOITMPOBATH BXO/IHBIC JJAHHbBIC
U Moayinu Tmporpamm c cepBepa cs.dgtu.donetsk.ua nHa frontend-cepep c
MOMOIIIbI0 KOMaHBI Scp. C MOMOIIBIO YTUIUTHI-KOMIIIIATOPa Mpi HEOOX0IUMO
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OTKOMITMJIUPOBATh (pailsibl, conepikaiiue KoJl MPOTrpaMMBbl, B HCIOIHIEMBIH
MOAYAb. YTWIMTAa mpirun TMO3BOJIAET 3aMyCTUTh OTKOMIMJIMPOBAHHOE
MPUIOKEHHE, C TMOMOMIBI0 KIII0Ya MOXHO 3aJaTh HEO0OXOJIUMOE KOJUYECTBO
npoueccopoB. Ecmmu ornagounblii 3anyck Ha frontend-cepBepe mporien
YCIICIIHO, TO MpOrpaMMy MOXHO B pabodeM peKHUME 3alyCcKaThb Ha pecypce
NEC-SX8. 1151 3T0ro Hy>KHO BOCIOJIb30BaTbCs CIHELHAIBHBIM KOMITAISATOPOM
SXmPpICC, YTOOBI BBITTOJIHUTH ONTUMHU3AIMIO TTporpamMel aiist pecypca NEC-SX8.
Hns 3anmycka mporpammbel Ha NEC-SX8 Heobxoammo co3nath batch-gaiin,
KOTOpbI HEOOXOAMM [IJIsi TOCTAaHOBKM Halled 3ajadud B odYepelb Ha
BBITIOJIHEHUE, 110 YKAa3aHHBIM JTUPEKTHBAM B 3TOM (ailne ompesnensieTcss BpeMs
3alycka M HeoO0XxoauMmble pecypchl cuctembl. C MOMOIIBIO KOMaHIbl rsh
noakmouaemcsi Kk NEC-SX8 u 3amyckaem moaroroBieHHbIH batch-daiin c
nomoipto  komaHael ksh. ITlocne BbimonHeHHWs 3a7adyd  HEOOXOAMMO
CKOIUPOBATh PE3yJIbTaThl pelieHus Ha cepBep cs.dgtu.donetsk.ua. ¢ momorbio
YTWIUTBI SCP, YTO MO3BOJUT MOJYYEHHbIE NAHHBIE CAENIaTh JOCTYIHBIMHU IS
IaJbHEHIIIero uxX aHajamnsa.

—— e ——— — — —— — —— — — —— — —— ——— — — —— e —— —— -y

| |
| Pecypco! kadbepbl OBM | | YoaneHHbie pecprbl:
| | |

|
: Kriactep Knactep : : |
| 418 428 | | NEC-SX8 :
| ' ' |
| ' ' |
| PC | | I
| ' ' |
| | | Frontend- |
| cs-cepeep I | cepeep |
| E—— | NEGTX7 I
| e ' |
| ' |
|

Pucynok 6 — Anmapatssle cpenctsa cumyJisitopa [HHIBC

[lony4yeHHsle pe3yiabTaThl MOJEIUPOBAHMS PAcXOA0B Bo3ayxa (puc.7,
puCc.8) B YCTAaHOBHMBIIEMCS PEXHMME C TOYHOCThIO 2,5% COBHAAalOT C
pe3yibTaTaMu JIeNpecCHOHHOM cbeMmku ciyx06 BTDB maxt um.3acsanpko u
HOsxHo-non6acckas Ne3.
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PucyHok 7 — Pe3ynbTaThl MOJETMPOBAHUS €CTECTBEHHOTO
Bo3znyxopacnpenenenuss B S BeTBax [IIBC maxrtsl um. A.D. 3acsaapmo
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Pucynok 8 — Pe3ynbpTathl MOIEIMPOBAHUS €CTECTBEHHOTO
Bo3znyxopacnpenenenus B 5 BeTBsax [IIBC maxter FOxxHo-JlonOacckoit Ne3

Bbie0o0bI

[TapannenbHble MOJIETU MOTYT PELIUTh P MPoOJeM U 3a7ay, CBA3aHHBIX
C yOpaBIIEHHMEM TakuM OOBEKTOM, KakK IPOMBIIUICHHbIE [IAXTHBIC
BEHTWIALIMOHHBIE ceTH. [lapamienbHble MOJEIM MOTYT MPUMEHSTHCS B
CEPBUCHOM LEHTPE MIAXThl JUJIsi OpraHU3alUMUd TPEHAXEPOB [JIsI TOPHBIX
uHxeHepoB cayxxk0el BTB u crynenroB. IlpoOnemHas opueHTanus
napajuieNIbHbIX Mozenel npoMbinieHHbIX [IIBC BeipaxkaeTcs B IpyKECTBEHHOM
JUISl TIOJIb30BATENsl ONMUCAHUM OOBEKTa MOJIETUPOBAHMS M PEIIAEMbIX 3aJ]ad, B
cnenupUYecKoM NPEICTAaBICHUN pPE3yJIbTaTOB MOJEIUPOBAHUS, a TaKXkKe B
obmem opMupoBaHuu uHTEpdeEiica Moab30BaTEeII.
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JIoHeUbKUI HalllOHAJIbHINA TEXHIYHUI YHIBEPCUTET

MopenoBaHHS NPOMHCJIOBUX IIAXTHUX BeHTWIANIMHUX Mepe:k. Po3risHyro nutaHHs
oOy/10BU MapajieIbHUX MOJIEIeH MPOMUCIOBUX IIAXTHUX BEHTWIALINHUX MEpEeX Ha MpUKIai
maxTtd M. O.®. 3acsaapka 1 maxtu [liBgenHo-/lonbacska Ne3. IlpuBeieH1 0CHOBHI KOMIIOHEHTH
napanenbHoi Mmojeni [IIBM.

rpag, MaTpuus, Mepe;KHUil 00'€KT, Mo/e/Ib, IAXTA, MOTIK MOBITPS

A.N. Smagin, T.V. Zavadskaya, D.V. Nadeev
Donetsk National Technical University

Modeling of industrial mine ventilating networks. Construction of parallel models of
industrial mine ventilating networks on an example of A.F.Zasjadko mine and mine South
Donbass Ne3 is considered. The main components of parallel model of mine ventilating networks
are described.

graf, matrix, network object, model, coal mine, air flow



