Mooenuposanue 6 HayuHbIX UCCIEO0BAHUAX

length (m). where h(t) - pressure air/water (air/oil) system.
head (m water).
) = Modeling. Such equations are difficult to solve because of

its nonlinearity, however computers allow to find a solution
via approximate numerical methods. Finite element method
(FEM) built-in Comsol Multiphysics is one of them.

To prove model robustness via comparison with other
authors experimental observations were made for air/water
system. The experiment showed that results corresponded to
the outputs obtained by other researchers thus the created
model can be used for further observations and substances
may be varied.

After that the model was modified so that the wetting fluid
would be represented with oil instead of water. The study
output is oil pressure in the laboratory column at 170 hours
(Fig.2). Conclusively, the experiment showed that despite air
injection through the column’s inlet, oil concentration is
higher on top of the column thus the model can be used to

Fig.2. Oil pressure distributionn”) study problems which require oil or any other substance
(t = 170 hrs) extraction.
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CIIOCOBb OHEHUBAHUS B3AUMHBIX ®A30BbIX CUT'HAJIOB 110 ®YHKIIMHU
KAUECTBA IIPU ®A30YACTOTHOM MMPOCJIEXKUBAHUU CEHCMHUYECKHUX
BOJIH

Cuoopenxo C.H.
(e. Tomck, Tomckuii nonumexHuyeckuil yHugepcumen)

HpI/I AHAJIN3C PCAJIbHBIX MATCPHAIIOB aAHAJIU3UPYCMbBIC CUTHAJIBI 4acCTO I/IHTCp(I)CpI/IpyIOT

Mexay co0oil, TO3TOMY BBIJACIUTh UX U MPOCIEAUTH MO HMCXOIHBIM pa3pe3aM MPAaKTHUYECKH He
ynaerca. ®dazouactotHoe npociexuBanue (PUIT) mo3Bossier 3HAYMMO TMOBBICUTH BO3MOXKHOCTB
BbIIETICHUS] HHTEP(EPUPYIOIINUX CUTHATIOB U YBEJIMYUTh UX pa3pelleHue.

CranmapTHeIii mHTepBan muckperTmsammu At =2.10"7c, wucmons3yemeiii B 1H(pPOBOI

00paboTKe ceCMUYeCKHUX JaHHBIX, OKAa3bIBAETCS HEJIOCTATOYHBIM MIPH OI[EHKE B3aMMHBIX CIIEKTPOB
OTpaXEeHHbIX BOJH. [loaTOMy wHcmonb3yercs Crnocod, MO3BOJSIONMN W3MEHUTh HHTEpPBa
JUCKPETU3AIUHU IIPU MPOCIICKUBAHUN CUTHAJIOB.
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B 310l cBsi3M OBLT IIPEIIOKEH HOBBIM CIIOCOO OIICHWBAHMS B3aMMHBIX (Pa30BBIX CIIEKTPOB
mo QYHKIHSIM KadecTBa, (GopmMupyemblx mHpu (Pa304acTOTHOM MPOCIS)KHUBAHUH C H3MEHECHHBIM
WHTEpPBAJIOM JHUCKpeTh3anuu. [lokakeM 5Ty BO3MOXHOCTh OIICHMBAHUS B3aUMHBIX (Pa30BBIX
CIEKTPOB.

Mogenb cJIOMCTON MOTJIONIAOIICH TOIIM MOYKHO MPEICTaBUTh B BUJIC JIMHEHHOW CUCTEMBI,

¢ wacrorubiMu xapakrepuctukamu H,(f) u H,(f) (pucynox 1).

5,(t)
SO_(»[)> > Hl(f) ‘S—(t’
o H (1) [

Puc. 1. PacnpocTpanenune curnaia yepes JMHEHHYI0 CUCTEMY € ABYMsI BBIXOJaMU

CHUrHaIBI Ha BBIXOJIE CHCTEMBI OIMCHIBAIOTCS BHIPAKECHHAMHI
S,(f)=S,(f)]-|H, ()] elos (Do)
SZ(f) :l SO(f) | . | Hz(f) | ej(/’s(f)eijz(f)’
rae ‘SO (f )‘ /) _ crexrp nagatoweit BoHbI;

‘Hl( f )‘-ele(f) u ‘Hz (f )‘ -e1%:(") _ qacrornbre xapaxrepucTuky.
OnpeieIuM B3aUMHYIO CIIEKTPATBHYIO TNIOTHOCTh
Gee (F)=S/(f)-S,(f)=Ge (£)]-€2" 'S (F)F [H,()||H,(F)|e’ =l
55, (F) =5, (F)-S,(f) =G, ()] € = So(F) P [HL(F)[[H,(F)]e ,
rie ¢5132(f)=¢H2(f)—(le(f) — B3aUMHBIHA (a30BbI CIIEKTP.

Tenepp paccMOTpUM BO3MOKHOCTb ONPEIENEHHsS B3aUMHOrO (ha30BOro CIHEKTpa 110
¢ynkuusam kauectsa OUII.

@DYHKIIMIO Ka4eCTBa Ha BBIX0/1aX CUCTEMbI MOXKHO 3aIucaTh, Kak [1]
Ll(t) =W ( f )eirps(f) .elona()
L, (t) =W (f )eiws(f) el (1)
rae W(f) — BecoBast GpyHKIus.
3anuineM B 3TOM Cllydae B3auMHbIN (a3oBsiit criekTp st Gpynkiuu kadectsa L (t) u L,(t).
Gy, () =L (f)-L,(f).
VYuurtsiBas, 4To BecoBas (PyHKUUS €CTh AeUCTBUTENbHAS (PYHKLINSA, TO
(e, (-9, (1)) ' f
Glz(f)=W2(f)-e P, Py :lGlz(f)l_eJ(/’slsz( )’
e |G12(f)| =W?(f).

TakuMm o0Opazom, ompeneneHHe B3aWUMHOTO (ha30BOTO CHEKTPAa OTPAKEHHBIX BOJH MOXHO
OTIpeIeATh Yepe3 PyHKIIMU KaueCTB dTUX CUTHAJIOB.

PaccMOTPUM TPaJUIIMOHHBIA CII0CO0 BHIYMCIEHHS OLIEHKU (ﬁslsz ().

OL[GHKy B3aUMHOMN CHCKTpaJILHOﬁ IJIOTHOCTHU MOKHO 3alliCaTh B BUJC BbIPAKCHUA

Gu(D=2[L(D-L(D],

roe | — UIMTEIbHOCTh OKHA aHaIH3a.
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DYHKIMY KAYeCTBA B OTOM CJIyYae ONPEIEIIAIOTCS KaK
L (f)=C.(f)+jQ.(f),
L(f)=Cy(f)+ JQ,(f).
rae C,(f),C,(f) cundasusie u Q(f),Q,(f) xBagparypHsie cocraBmstonme GpyHKIumil KauecTsa.

I[JISI HX HAaXO0XIACHHUA MOXHO BOCIIOJIB30BATHCA CICAYOIUMHA COOTHOIICHHUAMUA

C,(f) :]Ll(t)-cos(zﬂ ft)dt, Q,(f) =]'L1(t)-sin(27zft)dt;

C,(f)= ] L, (t)-cos(2x ft)dt, Q,(f)= } L, (t)-sin(27 ft)dt.

Taxoxe B3auMHas CIICKTpaJibHas IJIOTHOCTb €CTh 00BIYHO q)YHKHI/Iﬂ KOMIIJICKCHAas1

élz(f):élz(f)+ jélz(f)a
rac

Ca(1) =2 (NC(N+QNQU(D]

A 2
Q. (f) =;[Cl(f)Qz(f)—Ql(f)Cz(f)]-
B urore (a3oBbIii CrIeKTp 3amUIIETCS B BUJE

¢, = arcty —Alz(f).
Cp, (1)

Takum o6pa30M, MOXXHO ONOCHHTb B3aHMMHBIC (1)8.30B]':>Ie CIICKTpPBI, HC npn6era;1 K
BOCCTAHOBJICHUIO CHUTHAJIOB, YTO MAacT MNPCUMYLICCTBO IPU OLUCHUBAHHU CICKTPOB B 30HAX
MOBBIIIEHHOW UHTEPPEPEHIIHH.

[IpenyioxkeHHBIM CMOCOO OIIEHWMBAHWUA B3aWMHBIX  (DA30BBIX  CHEKTPOB  OTJIMYAETCS
HC3HAYUTCIBHO OT KJIACCHYCCKOTO0 MCTOAA BBIYHMCICHHA B3aWMMHBIX CI)EBOBBIX CIICKTPOB. Yto
MMO3BOJISICT B AaJbHEHMIIEM HCIIOIB30BaTh €ro B AJITOPUTME TIPOTHO3a KOJIJICKTOPCKHUX CBOICTB

nopoJa mnmpu CUJILHOM I/IHTep(bepeHI_II/II/I AHAJIN3UPYCMBIX CUTHAJIOB.
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