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N3mepeHuns pacxoga u KONMYeCcTBa rasoXMAKOCTHbIX CMeceln BocTpeboBaHbl BO
MHOMMX OTpacrnsax UHQYCTpun, ocobeHHO B HedpTerasoobblye B KOHTEKCTE NOBbILLEHUS
3(pPeKTUBHOCTU NpoLiecca ynpaBneHUs CKBaXXMHOW W BO3OEWUCTBUS Ha NNacT C Uerbio
yBeNnMYeHna Konuyectsa JOObLITOroO HedpTU M rasa. Ha gaHHbIN MOMEHT MCMbITaHUS,
noBepka M KannbpoBka CpeacTB M3MEPEHUN, UCMOMb3yeMbIX AN TakMx U3MEepeHun,
NPOBOAUTCHA C UCMOMb30BAHMEM MOYTU MHEPTHLIX Cpea-3aMeHuTenen npyu OCTaToyHO
HU3KNX AasrneHunsx (He 6onee 1,0 MlMa) B yakom ananasoHe temnepatyp (15 — 25 C) —
Takue yCrioBUS UCKMOYaT MaccoobMeH Mexay rasomM 1 XUOKOCTbIO B COCTaBe CMeCH.
B T0 xe Bpems peanbHble M3MepeHnsi NPoOBOAATCA Npu ropa3go 6onee Bbicokmx (4o 5,0
Mla) paBneHusx B 3HauuTenbHO 6onee WWPOKOM [JuanasoHe TemnepaTyp, a
namepsemas cpefa TepMoAUHaMMYeCKU HecTaburnbHa. OTO OTNMYME 3aknagbiBaeT
METOLMYECKYIO NOrPELLIHOCTb B pe3yrnbTaTbl, MOMy4YeHHbIE C UX NPUMEHEHNEM. ABTOPOM
npeacraBneH noaxon, MPU3BaHHbIA — UCKITOYUTL  METOOUYECKYD  MOrPeLlHOCTb,
BbI3BaHHYO  OTNMYMEM  (PU3UKO-XMMUYECKMX  CBOWCTB  MCMOMb3yeMblX  Mpu
ncnblTaHusx/nosepke/kannbpoBke cped U Tepmobapuyecknx YCroBUMA OT CBOWCTB
peanbHbIX CKBaXXWHHbIX XWOKOCTEN W pearibHbIX YCIOBUM YCTbA CKBaxMH. [Moaxon
OCHOBaH Ha MpuUMeHeHuUn dyHOAaMeHTanbHbIX MOSIOXEHUN O (pa30oBOM paBHOBECUM
MHOIFOKOMMOHEHTHbIX Cpef W BbICOKOTOYHbIX YPaBHEHUN COCTOSIHUS, OCHOBAHHbIX Ha
CTaTUCTMYECKON MeXaHuKe U Teopun BO3MYLLUEHWU. [NofnydyeHHble pacyeTHble AaHHble
noATBEPXAEHbI 3KCNEepUMEHTarnbHbIMU UccnegoBaHNAMN (Ha30BOro paBHOBECUS Kak
NCcnonb3yeMblX Ha aTarioHax MOAENbHbIX cped — Bo3ayxa U 3ameHuTena Hedtn Exxol,
TaK N peanbHbIX ra3oXNOKOCTHbLIX CMecen ¢ HedTerasoBbiX MeECTOPOXAeHNN Poccuu.

Advanced method for reproduction and measurement of high pressure gas-
liquid flow.
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Gas-liquid mixture flowrate measurement is important for many industrial
applications, especially oil and gas upstream sector as a tool for efficient
implementation of enhanced oil recovery techniques and effective wellsite management.
Currently, patter approval testing, verification and validation of measurement
instruments, used for such measurements are performed at quite low-pressure
conditions (below 1.0 MPa), temperature range is also quite narrow — from 15 to 25 C.
Nearly inert model fluids are used in order to reproduce gas-liquid flow, and such
conditions eliminate any mass transfer between gas and liquid phases of the flow. Yet
real operating conditions differ greatly — pressure may by up to 5.0 MPa and real fluid is
thermodynamically unstable. Such difference between real operating and laboratory
conditions introduces a methodical error and significantly distorts measurement results.
In this work, author suggests a method to eliminate this methodical error using rigorous
thermodynamic phase equilibrium approach and high precision equations of state based
on statistical mechanics and perturbation theory. Simulations data acquired during the
research is supported by experimental data of phase equilibrium of model fluids of air
and oil substitute Exxol, as well as mixtures of real gas and oil produced from oilfields of
Russian Federation.
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