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XapbKko6cKuil HaYUOHANbHYLIL YHUBEpCUMem paouodieKmpoHuKu , Xapobkos

YUACJIEHHOE MOOENMMPOBAHUE NEPEXOAOHbLIX PEXUMOB TEHYHEHUA TA3SA C
NCNOJIb3OBAHUEM PA3JIMYHbIX KOHEYHO-PA3HOCTHbIX CETOK

OO0HOTL U3 BANCHBIX 3A0aY, BOZHUKAIOWUX NPU IKCIIYAMAYUU MHOSOHUMOYHBIX TUHEUHbIX YYACMKO8, A6/ISAeMCs
B03MOICHOCb YUCIEHHO20 MOOETUPOBAHUSL ABAPULIHbLIX cumyayull. B pabome npednazaiomcs wuciennvie Memoobvl
pacyema nepexoOHbiX PeACUMO8 MeUeHUs 2a3d NO YHACMKY mpybonposooa ¢ UCNOIb308AHUEM PA3IUYHBIX KOHEUHO-
PA3HOCIMHBIX CEMOK: PAGHOMEPHOU U HEPABHOMEPHOU. J]anHble MEMOObl OMAULAIOMCSL OM CYUECMBYIOWUX 8b1O0POM
UCXOOHO20 WABOHA OISt ANNPOKCUMAYUU POUZBOOHBIX NO NPOCMPAHCIMEEHHOU U BPEMEHHOL NEPEMEHHO, d MAKICEe
CnoOCoOOM peuwienusi CUCmeMbl HEeTUHElHbIX VPAGHEHUL, TNOMYHEeHHOU HOCAe NPUMEHEHUst Memoodd KOHEeUHbIX
pasHocmeti K UCXOOHOU cucmeme ypasHerutl. 1Iposooumcs cpasHUmenvbHbili AHAIU3 YUCTEHHBIX Pe3yIbmamos,
NONYYEHHbIX C UCNONb306ANHUEM OAHHLIX Memodos. Memoodvl nozeonsitom ¢ 6oiee GbICOKOU MOUHOCHBIO
paccuumuleams pednbHvle NPoyeccvl MeweHusi NPUPoOHO20 2a3d, KAK 8 WMAMHbLX, MAK U 8 ABAPULHBIX CUMYAYUSIX.

Kniouegvle cnoea: nunelinulii yuacmox, y4acmox mpyoonpogood, Mooeiuposanue, nepexooHoll pelcum, Memoo
KOHEUHbIX PAZHOCMell, HEPABHOMEPHASL KOHEYHO-DA3HOCMHAS CEMKA, PASHOMEPHAS KOHEUHO-DA3HOCHIHAS CemKa.

BBenenue

B VYkpanse razoBbIX pecypcoB HEJOCTATOYHO IS
obecrieyeHns] HYXJ COOCTBEHHOH 3KOHOMHKH, HO Yy

Halllel CTpaHbl €CTh JpPYrod IUIIOC. YKpauHa —
TPaH3UTHOE TOCYAAPCTBO.

Uepes  VkpaumHy  OCYIIECTBISIETCS  TPAaH3UT
poccuiickoro raza B EBpomy, mO3TOMY pPBIHOK

ra30TPaHCIIOPTHBIX YCIYT UTPACT HEMAIIOBAKHYIO POJIb.
Kpome Toro, pemieHue  mpoOJieM — TOIUTMBHO-
SHEPreTHUECKUX KOMILUIEKCa HEBO3MOXKHO 0€3 pelieHus
OCHOBHBIX Mpo0ieM razorpancrnoptHoi cucteMbl(I TC),
CBSI3aHHBIX C ONEPATHBHBIM YIPABJICHUEM B IITATHBIX U
HEIITATHBIX CHUTYaIUsIX.

[MosToMy  akTyanbHOCTH  Pa3pabOTKM  HOBBIX
YUCIICHHBIX ~ METOJIOB, IMO3BOJISIONIMX  IPOBOJIHTH
MOJICITPOBaHMUE TIEPEXOTHBIX MIPOIIECCOB TCUCHNUS ra3a B
TpyOompoBOZie, W Ha UX OCHOBE YIpPAaBICHHE B
HEIITAaTHBIX ~CUTyanusx, mnpoucxomamux B [TC,
KOTOpBIC TIpH 3TOM OBl IO3BOSUTA BECTH pPacdeT
IapaMeTpoB  Ta3oBOTO IIOTOKa C  HEOOXOJMMOM
TOYHOCTBIO M HEOOXOAMMBIM OBICTpOACHCTBHEM, HE
BBI3BIBACT COMHCHUS. PEXWMBI TEUEHHS MPHPOTHOTO
raza B HEIITaTHBIX CUTYAIHSIX SIBIISTFOTCS
HECTAI[MOHAPHBIMH U HEU30TCPMHUUCCKUMHU.

Jlis pacdera TakKuX PEXMMOB TPUMEHSIIOT METOT
KOHEYHBIX pa3HOCTEH, METOJ] XapaKTEPHUCTUK, METOJ
KOHEYHBIX 3JIEMEHTOB | NipyrHe. Hanboiree momyasipHeIM
CpelM HUX SBISACTCS METOA KOHEUYHBIX pasHOcTeil. B
HallleM ClTy4ae pacuéT peXkrMOB TpaHCIOpTa raza OyjaeMm
MPOBOANTH C MWCIONB30BAaHWEM pPABHOMEPHOH U
HEpaBHOMEPHOH KOHEYHO-Pa3HOCTHBIX CETOK.

Henms crathu: BBIOOp MaTEeMaTHYECKON MOIENN
HECTAIIOHAPHBIX HEM30TEPMHUUIECKUX PEKUMOB TCUCHHUS
rasa (HHPTI) mo ywactky Ttpy6omposoma(yYT);
MpUMEHEHHEe  METOJa KOHEYHBIX  pasHOCTeH C
WCIOJIb30BAHUEM PAaBHOMEPHOW U HEPAaBHOMEPHOM
KOHEYHO-PAa3HOCTHBIX CETOK; pa3pabOTKa Ha WX OCHOBE
NTOPUTMOB TUTS pemeHus CHUCTEMBI
TG depeHITaTbHBIX YpaBHECHUH B YaCTHBIX

MPOU3BOJHBIX THUIEPOOIMYECKOTO THUIA, OIHMCHIBAIOIINX
PEKMMBI TEUEHHS Ta3a IO Y4acTKy TpyOonpoBoja;
cpaBHeHHME pe3ynbTratoB  MognenupoBanus HHPTT,
MOJTYYEHHBIX C TIIOMOIUBI0 PABHOMEPHOH KOHEYHO-
passoctHO# cetku (PKPC) u HepaBHOMEpHO KOHEUHO-
pasnoctHo# cetku (HKPC).

®opmaibHAs OCTAHOBKA 3a/1a4H

l"azoTpancriopTHas cucTeMa COCTOMT U3 JIMHEHHBIX
yuactkoB (JIV) u komnpeccopusix cranimii (KC).
B pabore uccnenyercst YT mmunst L (PucyHok 1).
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Puc. 1 — JInHeHHBIH yuacTOK TPyOOTIpOBOIA

Pexumsl TpaHcnopra raza no YT sBidrooTcs
HeCTallMOHAPHBIMY M HEM30TepMUYecKUMH. ONHCHIBATH
ux MOXHO c MOMOIIBIO byHKIMHA
W(x,t); P(xt); T(xt), MAaccoOBOT'O
pacxona, NaBJeHUS M TEMIIEpPaTyphl COOTBETCTBEHHO,
3aganHblX B oonactu A ={(x,t),x €[0,L],t €[0, T, 1}.

rae T, — KOHEYHOE BpeMs IIpolecca.

YIAETBHOTO

B yznax 1,2 3agaHbl rpaHUYHBIE YCIOBUA 1-TO WITH
2-T0 THMAa, T.e. 33JaHbl JMOO JaBlieHHe, THUO0 Pacxon
raza, KaKk (QYHKOUS BpPEMEHH, KpOME TOrO 3ajaHa
TeMIepaTypa IIOCTYIAIOIIero B Yy3el rasza. 3aJaHo

HadalbHOE pacmpeieNieHHe IapaMeTpoB  T'a30BOTO
IIOTOKaA:
W(X,O) :WO(X)!
P(x,0) = Ry (x),
(x,0) = Ry (x) 0

T(x,0) =Ty (x),
xe(0,L),
rae Wy (X), Ty (x), Py(x) — 3amanHble GyHKIHA.
3ajiaHpl rpaHUYHbIE YCIOBHS:



P(0,t) = PO(t),
G(0,t) =G°(t), ,
TO,t)=T(t),

P(L,t) = PL(t),
G(L,t) = GL(t),

rne G(X,t)— maccoBsiii pacxom; G(x,t) = W(x,t)s,

G°(), T° (1), P° (1), G* (1), T*(t), P'(t)
(bYHKI_II/II/I, S —IuI0IIaab nonepelmoro CCUCHUA prGBI.

TaK KaK JJIA pacqua HeCTaHI/IOHapHI)IX
HeI/ISOTepMI/I'-IeCKI/IX pe)KI/IMOB TpchnopTa ra3za IIO
y4acTKy TpyOOoIlpoBoJa cileAyeT 3aJaTh HadalbHOE
pacnpez[eneHI/Ie r[apaMeTpOB Ta30BOTO IIOTOKA.
paCXO,Z[OB, ,Z[aBJ'IeHI/Iﬁ nu TeMr[epaTyp, TO B KadycCTBC
TaKOTO  pacmpenelieHus Oepercs  pacmpenesicHue,
HOJ‘Iy‘IeHHOC HpI/I YCJ'IOBI/II/I CTaHI/IOHapHOCTI/I pe)KI/IMa
TCUCHUS Ira3a.

3alaHHBIC

Maremarnueckas moaeanr HHPTI mo
y4acTKy TpyOonpoBoaa

O obmero cimywas HHPTIT mo ydwactky
TpyOOIpoBOAa, MPEACTaBISAIOEMY coboit
MWIHAPUIECKYIO TPyO0y TIOCTOSHHOTO JHaMeTpa,
OITMCHIBACTCS KBa3WJIMHEHHON CHCTEMOM
TG hepeHITHaTbHBIX ypaBHEHUI B YaCTHBIX

MPOU3BOJHBIX, MOTYUYCHHOH U3 OOIMUX ypaBHCHUIMA
HaBre-Ctokca ra3oBoil AMHAMUKHU JUIsI OJHOMEPHOTO

cnydas. JlaHHas ~ cucTeMa  MOCHE  HEKOTOPBIX
VIIPOINAIOIIUX CHCTEMY MTPEONIOKEH U, nMeeT Bu [3]:
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MATPHIIBI, IEMEHTHI KOTOPBIX 3aJaHHbIC HEMPEPHIBHBIC
W HempepbhiBHO jaudQepeHpyeMble B HEKOTOPOH
o0JIacTH M3MEHEHHS CBOMX apryMEHTOB (DYHKIUH
nepemennbix X, t, W, P, T ;

o= (W(x,t), P(x,t), T(X,t)) — HeKOoTOpOE HEMPEPHIBHO
muddepeHnIpyemMoe B 00acTu A pemieHne ypaBHEHUS

MeToabl ¥ AJITOPUTMBI PelIEHUS

UucrieHHOE pelIeHUe CUCTEMBI OyJeM HCKaTh C
nomompo PKPC u HKPC. [l TOoro, 4To0bI NOITy4UThH

HKPC paznemam otpesok [0, L] Ha n otpeskos, amiHO0

AX, a 3aTeM pa3lieNuM TEePBbI U MOCIEIHUN OTPE3KU

noronaM. [omyaum n+2 otpeskos. [lepBolii, BTOpOH,
. . ., AX
MOCTEeTHUN U MPEANOoCIeAHNN ATUHON > OCTaJIbHBIE

JUIMHOW AX, a Tak ke N+3 TOukW pa30ueHus X;,
i=0,n+2[5]

Hdus toro, urtobel momyunts PKPC pazmennm
otpesok [0, L] Ha n oTpeskos, WmHHOO AX .

Ha pucynkax 2 — 3 m300pakeHBI MAOIOHBI IS

ANMpOKCUMALUU MPOU3BOJAHBIX B Hadale ydacTKa s
HKPC:

AL 1 x
=

Puc. 2 — [IJaGnoH u1st annpoKCUMAIH TPON3BOTHBIX
B HayaJie yyactka B HyjneBou Touke st HKPC

|
ax . ax

a3 a7
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Puc. 3 — [1JaGnoH u1s anmpoKCUMaIiy MPOU3BOTHBIX
B HauaJie y4yacTka B nepsoif Touke aius1 HKPC
Ha pucynkax 4 — 5 u300pa)KeHbI IIa0JOHBI JIJIS
ANMpPOKCHUMALUU MPOM3BOJHBIX B KOHIIE yJ4acTKa, a Ha
pucyHKe 6 M300pak€H 1a0JIOH Ul anmpoOKCHMAIUU
MpOU3BOAHBIX B | — i Touke st HKPC u PKPC:
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Puc. 4 — [l1a6GnoH 1 anmpoOKCUMANUU POU3BOAHBIX B
KoHIIe y4actka B (N+1) - i Touke mist HKPC

- T
n+1 A% pe2 X
2

Puc. 5 — I1labnoH ans anmpoKcHMaliy MPOU3BOAHBIX
B KOHIIE yyacTka B (N+2) - it Touke HKPC
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Puc. 6 — [1labmoH M1 anmpOKCUMAIIAN TTPOU3BOIHBIX
B i - i1 Touke mist HKPC u PKPC
Ha pucyske 7 w300paxkeH miabioH
anmpOKCHUMAannHy mpon3BoaHbIX 1t PKPC:

JUISA

X

Puc. 7 — IlabnoH u1s anmpoKCUMAIiK IPON3BOTHBIX
B Hayase yyacTka B HyneBoi Touke aiusi PKPC
k
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B ciiyuae PKPC mpou3sBoiHbIe 3aMeHsIeM 110
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C yuérom dopmyn (4), (5), (6), (7) u3 cucremsr (3)
MOYYUM CHUCTEMbl HEJMHEHHBIX YpaBHEHHU, KOTOpPbIC
ObLTH ommicaHbl B padoTtax [1], [5].

PerreHreM MONyIEeHHBIX CHCTEM SBIISIOTCS
BEKTOpa

- st HKPC

O = (.ol P 0 0k O O ) =
= (Wok ) Pok -Tok 1W1k 1 Plk lek ----7Wnk+21 Pnk+2 1Tnk+2 )
- g PKPC
AR R e B
=(w0k,F>0k,T0k ,wlk,ak,le,...,wnk,Pnk,Tnk).

Henuneiinpie cuctempl OyneM pemiatb METOJOM
Herotona. IlonmyuaeM nuHelHBIE CHCTEMBI ypaBHEHUII,
KOTOpbIe ObLIM omucanbl B paborax [1], [5]. st aToro
HaXOJSITCS KOMIIOHEHTHI BEKTOPOB HEBS30K, MAaTpPHUIIBI
MPOM3BOAHBIX. 13 JMHEWHBIX CHUCTEM HaxXOAATCS
KOMIIOHEHTHI BEKTOPOB MOMPAaBOK K HEW3BECTHBIM Ha S-1
UTEpalH ISl K —ro BpEMEHHOTO CIIOS .

OmnunieM aJrOpuUTM pacdeTa pexxuMa Te4eHHs ra3a
mo YT miss k —ro BpeMEHHOTO CIIOSI.

1) BeluncieHne KOMIIOHEHT BEKTOpa HEBS30K C
YUIETOM PEILICHHUS, ONTyIeHHOTO Ha (S-1)-if uTepanuu.

2) BroruncieHue 3neMEeHTOB Marpull SIkoOu ¢
YYIETOM PEIIICHHUS, ONTyIeHHOTO Ha (S-1)-it uTepanuu.

3) OnmnpeneneHue BeKTOpa MOMNPaBOK IIyTeM
pelieHus]  JIMHEWHOW  CHCTeMbl  anreOpamyecKux
YpaBHEHUH.

4) BolunciieHHe HOBBIX 3HAYEHHH HEW3BECTHBIX
rapaMeTpoB Ta30BOro MOTOKA Ha S-i UTepaluu.

<g, 1A £ —

5) IlpoBepka CXOAMMOCTH “l//k’S

3alaHHas1 TOYHOCTb, l//kYS - BCKTOP HCBA3O0K, Haﬁ[[eHHLIﬁ

C y4eTOM HOBOIO pEIIEHHs, IOJYy4eHHOro Ha S-i
utepauy. Ecnu 3agaHHas TOYHOCTh HE JOCTUTHYTA, TO
MepexoarM K I1.1, B IPOTUBHOM ciTydae K 11.6.

6) Konerr pacuera BpeMEHHOTO CITOSI.

[lpeumymiecTBO  [aHHBIX HEABHBIX KOHEYHO-
Pa3HOCTHBIX CXEM IIepel JPYTUMHU COCTOUT B TOM, 4TO UX
YCTOWYMBOCTH HE 3aBHCHUT OT BbIOOpa mapameTpoB At u
AX, 4TO TO3BOJIIET 3HAYUTEIBHO COKPATHTh BpEMS
pacuera Ha OBM pexuma tedenus raza mo YT. Jlms
pemenust nocrasiaeHHoM 3amaun pacuera HHPTID mns
VT 65111 cO3AaH POTPAMMHBIHA MTPOAYKT, HAITCAHHBIN B
MaTeMaTHIecKOM TIaKeTe Mathematica 11.0.
MO3BOJISIIOIINI  PaCcCUMTHIBATh MApaMeTpsl Ta30BOTO
notoka no YT Ha KaKIOM BPEMEHHOM CJIO€, KOTOPBIE
3aBUCAT OT HAYAITBHOTO PACTIPENENCHUS M TPAaHWIHBIX
YCIIOBUH.

CpaBHeHue pe3ybTaToOB



CpaBHUM Ppe3yNbTaThI YHCIEHHOTO
mozaenuposanuss HHPTI nmo YT Ha npumepe curyanuu,
CBSI3aHHOW C TOAKIIIOYEHHEM KPYITHOTO MOTPEOHTENs.
Beperca YT mmuoro 112 kM, muamerpom- 1400Mwm.
HawansHOe pacnpeneneHue- CTallMOHapHOE ¢
KoMMepueckuM pacxogoMm (| =102, 226 yun.m3/ cym.

JasnenueM P, =84.6364456amm. u
T, =40C B Hauane y4acTka. T, =12uac.YUepes 200

TemIeparypoiu

MUH. TI0CJIE Havalia OTCYeTa MOAKIFOYUIICS TTI0TPeOUTENh
B KOHIIE YYACTKA ¥ KOMMEPUECKHUHM pacxo/1 CTal PaBHBIM
q =112, 226 man.m3/ cym. , At = 300cex., N =5.

beumn nomydenst pesynabtatsl no PKPC n HKPC.
Jiist cpaBHEHMs BBIOpAIM HECKOJIBKO BPEMEHHBIX CIIOEB.
CpaBHEHHE TPOBOJUTCSA IO KOMMEPYECKOMY Pacxoiy,
JIABIICHUIO U TEMIIepaType.

IlocmoTpyM Ha  pe3ysbTaThl
KOMMEPUYECKOMY PacXofy.

Pesynprarer pacyera Ha 40-m, 41-m, 60-M un
HOCIETHEM BpPEMEHHOM CJIO€ MO JUIMHE Yy4acTKa
n300pakeHbl Ha pucyHkax 8-11, rne opamkeBast JIMHHSA
MPEACTABIAECT U3MEHEHHE KOMMEPYECKOIO pacxona Io
HKPC, a cunss no PKPC. Jns PKPC 3nauenus
apaMeTpoB B IIPOMEXKYTOUHBIX TOUKax Mexay 0-if u 1-
i, 4-i1 m 5-i1 Oepyrca Kak cpeaHue apudmMeTndecKue
napameTrpoB B 0-if u 1-#, 4-if U 5-i1 COOTBETCTBEHHO,
9T00Bl MOXXHO OBIJIO CpaBHHMBAaTh pPE3YAbTATHl JUIS
Pa3HBIX CETOK.

CpaBHEHMs IO

g [MTH.ky6 .M B cyTkM |

112

110

108

106

104

102 b— X

Puc. 8 — PesynbTars! pacuera Ha 40-M BpeMEHHOM CIIO€
110 KOMMEPYECKOMY PacXoLy

g [MTH.ky6 .M B cyTkM |
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Puc. 9 — Pe3ynbTare! pacuera Ha 41-M BpeMEHHOM CII0€
110 KOMMEPYECKOMY PacXomy

g [MrH.ky6 .M B cyTiu |

1120

1115

1110

1105

1100
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Puc. 10 — Pe3ynbratel pacuera Ha 60-M BpeMEHHOM
cII0€ 110 KOMMEPYECKOMY PacXomy

g [MH.ky6 .M B cyTkM ]
112.266

112265
112264

112.263

112.262 X
1 2 3 4 5 6 7 8

Puc. 11 — Pesynbrars! pacuera Ha 144-M BpeMeHHOM
CII0€ TI0 KOMMEPYECKOMY Pacxomy

B Tabmume 1. IIpuBeneHBI MakCHMYMBI MOIYJIS
pPa3HOCTH MEXIy pe3yJlbTaTaMH, MOJIYYCHHBIMU C
nomotmibio PKPC u HKPC mo xoMmMepuaeckoMy pacxomy,
JIABJICHUIO U TEMIIEpaType Ha Pa3HBIX BPEMEHHbBIX CIIOSX.

Tabmuua 1 — CpaBHeHHE pe3yabTaToOB

MaxkcumyM MOIyNs pa3sHOCTH MO
BpemeHHoi rapaMeTpam
cioi
q P T
39 0.0237545 | 0.086578 | 0.0922919
40 1.46033 0.205862 | 0.171135
41 1.35221 0.224325 | 0.20617
42 1.00722 0.226316 | 0.201188
43 0.73085 0.220743 | 0.177877
46 0.494158 0.200747 | 0.172991
50 0.327429 0.179181 | 0.152969
55 0.234899 0.156352 | 0.114943
60 0.184362 0.137656 | 0.136985
144 0.000436901 | 0.128935 | 0.0417223

Hcxonms W3 TOMYYEHHBIX pPE3YNbTATOB, MOXKHO
cAciaarb BbIBOA, YTO peSyJ'[])TaTI)I, HOJ'Iy‘-ICHHI)Ie C
nomoinsio HKPC, 6oiee TOYHO ONMUCHIBAIOT MEPEXOAHOM

X



npouecc. Haumbonee CHIBHO OTINMYAIOTCS pEIICHHMS,
nonydenHsie o PKPC u HKPC, Bo3ne rpanull yuacTka,
rIe MPOUCXOAWUT H3MEHEHHE TpPaHMYHBIX YCIOBHH,
MIOTOM OHO PacIipOCTPaHsETCs U MO BCEH AMHE ydacTKa.
C yBenmuueHHeM 7 4MClIa TOYEK pa3OUeHHs ydacTka
peLIeHus OTINYAOTCSI MEHBIIIE.

BriBoabI

Bri6pana matematmuaeckas mogens HHPTT no VT,
JUIsl PELICHUs YPAaBHEHHHA MAaTeMATUYECKOM MOJAEIH
TIpUMEHEH METO/ KOHEYHBIX pasHocTei c
WCIOJIb30BAHUEM HEPAaBHOMEPHOH U  pPaBHOMEPHOM
KOHEYHO-Pa3HOCTHOW CETKH, pa3paboTaHbl METONBI U

AITOPUTMBI pemieHns TTOJTy9E€HHON CHCTEMBI
muddepeHINANBHBIX  ypaBHEHUI THIIEpOOINIECKOTO
THIIA.

B pesynbrate psna MOpOBEAECHHBIX YHCIEHHBIX
9KCHEPUMEHTOB OBIJIO MMOKa3aHO, YTO HCIIOJIb30BaHHE
HEpaBHOMEPHOTO IIa0IoHa TI03BOJIsiET Oojiee TOYHO
OTIMCHIBATh PEXHMMBI TEUEHHS Tra3a Kak BOJIM3M TPaHMI
ydJacTka TpyOONpoBoJa, Tak M IO Bcei [ummHe, Ooiee
MOJIHO OIMCHIBATh NEPEXOHBIE MPOLIECCH], B TOM YHCIIE
B aBapUIHBIX W HEIITAaTHBIX CHTYalHUsIX, YTO ITO3BOJISIET
Ooyilee TOYHO TPOTHO3MPOBATH IOCIEACTBHUS aBapHid U
BBIOMpPATh MEPHI JUIS X MTPEAOTBPALICHUSI.
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UYmncesbHe MOAYTIOBAHHS NEPeXiTHUX PesKUMIB Tedil
ra3y 3 BUKOPUCTAHHSM Pi3HUX CKiHYEHO-PiZHULIEBUX
ciTox
LT. I'ycaposa , /1.B. MenineBchKuit

OoHiero 3 8acaugux 3a0ay, wo GUHUKAIOMb NpU
excnayamayii 6a2amoHUmMKOSUx JIHIUHUX OLISIHOK, €
MOJNCIUBICINL  YUCETLHO20 MOOENO8AHHA  ABAPIUHUX
cumyayiti. ¥ pobdomi npononylomscs uucenvHi mMemoou
PO3PAXYHKY NEPexiOHUX pexcumie meyii eazy no OLAHYL
mpybonpoeooy 3 GUKOPUCMAHHAM PI3HUX CKIHYEHO-
PI3HUYEeBUX CIMOK. DIGHOMIDHOI mMa HEPI6HOMIPHOL.
Janui memoou 6i0pisHsombCs 6i0 ICHYIOUUX 8UOOPOM
BUXIOHO20 WABNOHY 078 ANPOKCUMAyii NOXIOHUX no
npoOCMOpositl ma 4acosiil 3MIHHIU, a MAKOANC CHOCOOOM
PO36 3Ky  cUCmeMu HeNHIUHUX DIGHAHb, OMPUMAHOL
nicis 3acmocy8anHs Memoody CKIHYEHUX pIi3HUYb 00
8UXIOHOI cucmemu pisHanb. [Ipo8ooumscs nopisHsbHUL
aHaNi3  YUCEbHUX — pe3ylbmamis,  OMpUMAaHux 3
BUKOPUCMAHHAM OaHUX Memodie. Memoou 003601110mb
3 OiIbl GUCOKOIO TOYHICMIO PO3PAX08Y8amMu pPeanbHi
npoyecu meuii NPUPOOHO20 2a3y SIK Y WMAMHUX, MAK i 8
asapitiHux cumyayisx.

Knwouoei cnosa: ninitina  Oinsamnka,  OiiaHKA
mpybonpogooy, MOOeNo8anHs, HecmayioHapHu
HeI30MepMIYHULL pedtcuM, Memoo KIHYesux pisHUuyb,
HEpIBHOMIPDHA CKIHYEeHO- pI3HUYeéa Cimka, pi6HOMIDHA
CKIHYeHO- pi3HUuYyesa cimka

Numerical simulation of transient flow regimes GAS
using different finite-difference grids
Husarova Iryna, D.V. Melinevskyi

One of the important problems arising from the
operation of a multi-line sites is the ability of the
numerical simulation of emergency situations. The
numerical methods for calculating transients flow of gas
through the pipeline section using different finite-
difference grids: uniform and non-uniform. These
methods differ from existing selection of the original
template for the approximation of the derivatives with
respect to spatial and temporal variable, and the way of
solving systems of nonlinear equations obtained after the
application of the method of finite differences to the
original system of equations. A comparative analysis of
the numerical results obtained using these methods. The
methods allow us to more accurately calculate the actual
processes of the flow of natural gas, both in staff and in
emergency situations.

Keywords: linear section, section of the pipeline,
modeling, transient non-isothermal mode, the finite
difference method, non-uniform finite-difference grid,
uniform finite-difference grid.



