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Ha ctpaHuuax xypHana «Hacockl 1 06opynoBaHmey yxe coobLianock o pa3pabo-
TaHHoM B 000 «HTT1 TpybonpoBoa» nporpaMmMHoM komnnekce « magpocmuctemay, npeaHa—
3Ha4YeHHOM [/1A TEMIOBOro 1 rMApaBnMY4eckoro pacyeTa TpybonpoBOA0B NPOM3BONbHOM
KoHcpurypaumm («Hacockl n obopygosaHuey, N2 6-2014, c. 24 - 28; N2 2 - 3-2015,
c.50-51).

[porpamma c ycnexom aKCrniyaTMpyeTcs 1 MHTEHCMBHO pa3BuBaeTCcs Ha bonee Yem
600 npegnpusTuax kak B Poccun, Tak 1 B cTpaHax bnvxHero 3apybexobs. B mapte 2016 T.
BbILLINA HOBasA Bepcusi MporpamMMbl 3.87, cogepkalLasn HoBble BO3MOXXHOCTY, adpecoBaH—
Hble NpeXxae BCero cneynanuctam, paboTaroLLmm B 0bnacTu pacyeta HedyTerasosblx (Mpo-—
MbICMOBbIX, MarMcTpanbHbIxX 1 np.) TPyBoNpoBOAOB, 1 CBA3aHHaA C peLueHnem 3agay flow
assurance 1 pacyeta MHOrofpa3Horo Te4eHus.

[pv pacyeTe 06BA30K HedhTEra30BbIX MECTOPOXAEHNIA HEOBXOAMMO pPeLLEHVE 3aaa4
flow assurance (06ecneverHvie HageXXHOCTW 1 MNaBHOCTW NepPekaYku), U 30ecb pacyeTHbIE
BO3MOXHOCTV NporpamMmbl 40 Cux rnop bbinv HegocTaTo4Hbl. B gaHHOM crnyvae 0CHOBHbIMA
3apavamu ABNSKTCA NPOrHO3 W NPefoTBpaLLeHVe BbinageHusa TBepaon dhasbl (ra3oBbix
rmgpaToB, NapadivHOB 1 Mp.) C NEPEKPLITUEM CeYeHns Tpybbl 1 06pa3oBaHNs NPOBOK.

C atonuensto B 2015 . 000 «HTT Tpybonposoay nognmncano gorosop ¢ hrpmoi Calsep
— paspaboTtymnkom nporpammvbl PVTsim Nova, npegHasHayeHHon gnis MHorohasHoro Mo—
[oenupoBaHna ceorcTs donmtongos 1 PVT-3akcnepumeHTos. B yacTHocTw, mporpamva gaet
BO3MOXHOCTb paccymMTaTh MPOLIEHTHbIA COCTaB pa3Hbix a3 (B ToM yncne rmgpaTtos) ong
3a0aHHOro MOKOMIMOHEHTHOMO COCTaBa NPOAYKTa NPy U3BECTHOM AABNEHWN 1 TEMMNEPaTYpe.
B coctas PVTSim Nova BxoguT mogynb Open Structure, npegHasHayeHHbI Ana MHTerpa—
LMK C NaKeTaMm CTOPOHHMX OpraHn3aLmi.

B mapte 2016 r. Bbiwen penua 3.87 nporpammel €[ ngpocmucTemay, MHTerpyupoBaH-—
HbI ¢ PVTsim Nova. Ecnv nonb3oBaTens BblbMpaeT pacyeT BbiNageHns rmapaTtos, TO Nnochne
BbIMNOMHEHNSI TMOPAaBMYECKOro pacyeTa Ansa Kaxgoro y4acTka cxembl TpybonpoBoga Bbl—
nonHseTcs pacyeT ha3oBoro paBHoBecws No PVTsim. 3atem coctaBbl ha3 BbIBOAATCS Ha
akpaH. Kpome razoobpasHom v xxungkon (yrnesonopofHon) das, BbiBoOATCS TakKe BogHas
dhasa v Tpu Buaa rmgpaTtos: rugparsl |, rugpats! Il v rugpatel H. [na kaxxpon n3 dpas MoxHo
BbIBECTM MaCCOBbI, MOMbHbIN 1 06bEMHbI MPOLEHTHbLIN cocTaBbl {puc. 1).
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/I3meHeHre MmaccoBoro NpoLeHTa BbiNafeHWsa rMgpaToB Ha NpoTaXeHWn Tpybonpo—
BOAA MOXHO TaKXe OTCneanTb HENOCPeOCTBEHHO Ha rpadinmyeckon cxeme Tpybonposoaa
(puc. 2).

[NpoueHTHOE cogepXxaHve rmapaToB Ans Kaxaoro 13 y4acTkoB Tpybonposoaa Bbl—
BOAMTCS B BbIXOOHbIX JOKYMEHTaX Mo pacyeTy Ana NpefocTaBneHns 3akas4dmky.

[1na 3anycka pacyeTa BbinageHns rmapaToB Nofb30BaTesnto He0bXoanMo YyCTaHOBUTb
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06e nporpammbl; PVTsim Nova n «'mgpocuctema
N MMETb NuueH3nio Ha mopynb Hydrate Open
Structure, KOTOpyO TakXXe MOXHO nNpuobpecTy B
HTI «Tpybornposoay.
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Puc. 2

[pyroe Ba)xHOe ycOBepLLEeHCTBOBaHWE
nporpamMmel, nosBmBLLeecs B Bepcun 3.87, — aTo
BO3MOXXHOCTb pacyeTa AByxchasHoro rasoxug-—
KOCTHOrO TEYEHMA MO 0AHOW N3 CaMbIX COBPEMEH—
HbIX M MPOABVHYTbIX MOLENEeN Takoro TeYeHus:
TUFFP Unified Model. MexgayHapogHbIi nccnego—
BaTENbCKUN MPOEKT U3Yy4eHUs MHOrodasHbIX
TedeHun Tulsa University Fluid Flow Project

(http://wwww. tuffp.utulsa.edu/), ocHoBaHHbI

M TIOHbIHE I"IanOHI/IpyeMbIVI BCEMWPHO N3BECTHbIM

nccnepoBaTenem Takux TeYeHUn HXGMMCOW
Bpunnom (James Brill), yxe mHorve rogbl 3aHn—
MaeT BefyLLme no3uunmn B pa3paboTke Hay4HbIX
OCHOB pacH4eTa Takux Tederuin. [locnegHsas, pas-—
pabotaHHaa B 2015 r., Bepcus mogenu TUFFP
cTana Tenepb AOCTYMNHa 1 Nob30BaTeNam Npo-—
rpammbl I mopocucteman. [py aTom nonb3osa-—
TEenn MOryT camm Kak HacTpavBaTb NapameTpbl
Mogenu (Tak HasblBaeMble «3aMbIKatoLLMe CO0T—
HOLLEHWA» — puc. 3), TaK 1N NOpPyYUTb 3TO NPo-—
rpamMme, KOTOpas B aBTOMATM4YECKOM PEeXuMe
nogbepeT VX C y4eTOM 3HA4YeHU XapaKTepHbIX
He3pa3mepHbIx MapamMeTpoB pacyeTa (puc. 4) Ha
0CHoBe 6a3bl JaHHbIX Pe3ynbTaToB 3KCNepUMeEH—
TanbHbIX WUCCNEROBaHUN ABYXdasHbIX TEYEHUN,
TaKXXe BKIHOHYEHHOW B HOBYH BEPCUIO MPOrpamMMbl.
370 ynpoLlaeT paboTy Nonb30BaTens 1 0gHOBpe—
MEHHO NO3BONAET CyLLIECTBEHHO MOBLICUTbL TOY—
HOCTb pac4eToB.

MbI nnaHnpyem 1 ganbLue pacLuMpaTb BO3—
MO>HOCTM NMPOrpamMMbl — Kak B YacTu peLLeHus
3apa4 Flow Assurance, Tak 1 B obnacTtu pacyeTa
MHOropasHbIX TEHEHNIA.

HaLua komnaHus 6yaeT paga coTpyaHMYaTh
Nno BOMpPOCaM [aHHOW TeEMaTWKM CO BCEMMU 3a—
MNHTEPECOBaHHbLIMM OPraHN3aLMAMM.
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