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Sixilmayan geyri-Nyuton neftin bircins laydan diizxatli
kohriza dogru sarbost sathli siiziilmosi
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Maqalada suxailmayan geyri-Nyuton neftin bircins masamali miihitdon diizxatli
kahriza dogru sarbast sathli stasionar siiziilmasi masalasi hall edilmisdir. Hamin
neftin layda yasti-paralel siiziilma prosesi iimumi sakilli qeyri-xatti siiziilma
ganununa tabedir va ondaki ¢ va n sabit kamiyyatlor ¢oxsayh miixtalif giymatior
ala bilar; lakin konkret geoloji-fiziki garait iigiin onlarin giymatlari kahrizin tadqiqi
naticasinda tayin edilir.

Mosala iimumi sakilda hall edilmis, siiziilma prosesinin asas parametrlorinin,
yani debitin, siiziilma siiratinin, cari saviyya qradiyentinin diisturlari cixarilmg
va foza koordinatindan asili olaraq, sarbast sathli saviyyanin dayismasi (azalmas: )
qanunu tayin edilmisdir. Bunlardan basqa, geyri-Nyuton neft hissaciyinin siiziilma
yolunda gidalanma sahasindan kahrizadok yerdayisma miiddatinin tayini iiciin
tsul taklif edilmigdir.

Konkret geoloji-fiziki saraitlords ¢ va n sabitlorinin giymatlorini tayin etmak
tigtin kahriz tadqiq edilmali, indikator diagrami qurulmali_va ona empirik tonlik
secilmalidir.

Agar sozlar: geyri-Nyuton nefl, bircins lay, sarbast sathli siiziilma, debit, siiziilma
stirati, saviyy qradiyenti, siiziilma qanunu, diferensial tanlik, yerdayisma miiddati,

Forz edok ki, horizontal diizxatli neftyigma
kohrizi yer sathine yaxin derinlikdo birinci yatmig
neft layini agmus ve kegiriciliyi olmayan gil layinin
lizorinda yerlosir. Lay soraitlorinds neft qeyri-
Nyuton mayedir. Bu mehsuldar layin iistiinde yer

Sarbast sathli neftin siiziilmo axininin saquli kosiyi, axin
diizxatli kahriza dogrudur
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sothinadek heg bir kegirmayen lay ve ya lay tobe-
qgaciyi yerlosmemigdir, yeni onun atmosferle hid-
rodinamik slaqesi vardir.

Diizxatli kehriz qerarlagmis rejimds isloyende
layin qidalanma konturundan kehrizedok siiziilme
yolunda neftin serbast sathli seviyye hiindiirliiyii
bir ayri {izre azalir ve hamin eyri monoton azalan
funksional asililigin grafiki olur.

Sekilde bu siiziilme axin1 istiqgamatinde uzu-
nuna kesiyi sxematik tesvir edilmigdir, burada
ADOF - gidalanma sahesinin kesiyi; KRR’K’ —
kehrizin en kesiyi, FORK - layin uzununa kesi-
yi, FK ~ yerin sothi; OR — kegirmoyen gil layy;
BC - gidalanma sahesinde neftin seviyyesidir vo
h, hiindiirliiyiinde sabit saxlamlir; CG ve CG’ — lay-
da ve kehrizds neftin statik soviyyoloridir (kehriz-
den neft alinmadiqda); NN’ - kehrizde dinamik
sorbest sethli neft seviyyesidir ve 4 . hiindiirliiyiin-
do sabit saxlanilir; CEN — depressxya sethinin kesi-
yidir (qerarlagmig neft aliminda) [1, 2].

Ozlii-plastik neft lay: iigiin analoji mesalenin
helli [2]-de verilmigdir.

Neft lay soraitinde qeyri-Nyuton maye oldugun-
dan onun siiziilme prosesi asagidaki qeyri-xatti
siiziilme ganununa tabe olur:

dz
- "0 1
v=c( [) ; 0]

burada menfi () isaresi onu gsterir ki, foza koor-
dinat1 x artdiqca, serbest sethli seviyyenin hiindiir-
lityii z azalir.

Kobhrizin debiti ile laydaki siiziilme siireti ara-
sindaki malum elageys asasen yaza bilerik:

Q=azv=azc<—%)“, @

burada ¢ ve n — sabit kemiyyaetlardir ve 1<n <2-
dir. Diferensial tonlik (2)-ni deyigenlers ayiraq:

odz =2y . ax. @)
ac

Diferensial tonlik (3)-ii agagidaki hedlorde integ-
rallasaq, alanq:

" Do P 2 Do .
h:!'z & =~() :]dx,

_ h:‘:ﬂ_h::-n %o 4
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Diistur (4) ile baxilan siiziilme halinda kshrizin
debiti hesablanir; ager burada n=1 qebul edilerss, on-
da nyuton nefti iigiin hell edilmis analoji mesalode

232
diizxotli kehrizin debiti @ = 2/ ~a) apinyr.
2ul
Oger (3) diferensial tenliyini bagqa hadlerde
inteqrallasagq, alangq:

jz""dz = -(—)"" 7dx
ng+1 ng+1 ;
Q =ac [_hk;] 4 (5)
x)

(ny +1)(L, -

Ifade (4)-den debitin qiymetini (5) ifadesinde
yerine qoysagq, alariq:

z=—(he +£;—h:".:-x)$. ©)
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Diistur (6) cari serbest sethli saviyyenin foza
koordinatindan asili olaraq, deyismesi (azalmasr)
qanunudur, yeni z=z(x) funksional asililiginin ana-
litik ifadesidir; gériindiiyii kimi o serbast siiziilmo
sothi ile diizxetli kehrize paralel vertikal miistovi-
nin kesismesinden alinan oyri xattin tenliyidir.

Diistur (5)-den istifade edarak, cari siiziilmo
stireti liglin agagidak ifadeni alinq:

L
=g=c[u:|n. .l (7)
(o)L =)

az z
Cari serbaest sethli seviyye gradiyentini tayin
etmak iiciin (6) ifadesinde z-den x-o gére toreme
aling:

ﬂ__ h:°+l+h::+lx

A (n+DL
no+1+ ny+l ﬁﬁ
x[h,"‘;” +h"Th""'xJ . ®)

Ifade (8)-den goriindiiyii kimi, cari seviyye
gradiyenti ayrixatli qanuna tabedir.

Cari siiziilme siiratilo mesame kanallarinda
qgeyri-Nyuton haqiqi orta siireti arasindaki malum
olageden istifade edarak yazing:

1
_b_cf mt-t 1 de ©)
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Miieyyen riyazi gevrilmaler apanldigdan sonra
ifade (9) asagidaki kimi yazilir:

2
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dt
Diistur (6)-dan z-in qiymetini ifade (10)-da
yerine yazib aling:
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Indi diferensial tonlik (11)-i deyisenlere ayiraq: Ogor bu diferensial tenliyi t-ye') gore 0-dan Filtration of incompressible non-Newtonian oil from the homogeneous
t-yadak ve x-o gore 0-dan L -dok inteqrallasag, reservoir to the straight-line gallery with a free surface

dr= m(n, +1)(L, —x) 5 onda qeyn'-Nypton neft hissa‘ciyimn -c.pdala'm'na kon-
- turundan kshrizedek yerdeyisme miiddetini hesab- E.V. Gadashova
liglin diistur ¢ixarilar. . . . L .
h:;" lan;flq kut Qll:l masala:in helli iiciin ¢ ve n. sabit ke- The paper solves the stationary problem of incompressible non-Newtonian oil filtration from homogeneous porous
c T - i Taxil . o c. sog s 9 medium for a straight-line gallery with a free surface. Plane-parallel filtration process obeys nonlinear law of filtration
" hk"*"‘ +h:;" o @ +1) miyyatlorinin adedi qumatlarlm bl}rr}ak lazimdur. in the general form in which the present ¢ and n constants can gain many different values; however, their values for
(g +—T_'x) - Bu meqsadle baxilan diizxatli kahrizi qerarlagmis a specific environment can almost be defined in the result of the gallery study, as well as the indicator chart can be
axinlarda hidrodinamik iisulla tedqiq edib indikator built and an empirical equation chosen.
- -dx. (12) diagram qurulmali, hemginin ayri soklinds alinmig As a result of the problem solution, the formulas of major filtration parameters, i.e. filtration speed, flow rate of the
i asilili3 ik tonilik ilmolidir [1, 2] gallery, the current gradient level with a free surface, and in addition, the distribution of the level with a free surface
qrafiki asililigs-empinik fonltlsegtimalidic (1,2, in the path of the filtration zone of the drainage were derived. On the other hand, the definition method of the
movement time of non-Newtonian oil particles from external reservoir boundary to the gallery was developed as well.
€« 7
ng+ng+1
adi hk"°" + h:;" ng(ng+1) Keywords: non-Newtonian oil, homogeneous reservoir, free surface filtration, flow rate, filtration rate, level gradient,
= —hs™ + L *x) filtration law, differential equation, advance time.
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OuibTpauus HeCKHMaeMOi HeHbIOTOHOBCKOI He()TH M3 OXHOPOXHOro
IU1ACTa K NMPAMOJIMHENHHOH raepee co CBOOOXHOMH MOBEPXHOCTHIO

3.B. lanamesa

Pewena craunonapuas 3agava (uibTpauMM HECXKMMAEMOH HEHbIOTOHOBCKOI HeTH M3 ONHOPOAHOI MOPHCTOM
Cpeabl K MpSMONMHENHHOM ranepee co cBOGOAHOH MOBEPXHOCTHIO. IL1OCKOMapaienbHbli Npouece (GUABTpaLUH
TNONYMHSETCS HEJIMHEHHOMY 3aKOHY (DHILTPaUMH B OGLIEM BUAE, B KOTOPOM MPHCYTCTBYIOIME TOCTOSHHBIE BETHYMHDI C
H 1 MOTYT MOJY4HTb MHOTOYHC/ICHHbIE PATHYHbIE 3HAYEHHUS; OJHAKO UX 3HAYEHMs U1 KOHKPETHBIX YCTIOBHIA, MOXHO
NPaKTHYECKH OMPENENUTL B PE3Y/IbTAaTe HCC/EOBAHMS ralepeH, NMOCTPOMTh HHIMKATOPHYIO AMArpamMMy M BhiGpaTh
3MIUPHYECKOE ypaBHEHHE.

B pesynbrate pelwenns 370l 3a1aud, BHIBOZHAUCH (DOPMY/IBI OCHOBHbIX napameTpoB (PUNbTpaLKH, T.e. CKOPOCTH
¢wibTpaumu, nebuTa ranepeu, TeKyluero rpaiMeHTa YpoBHS CO CBOBOHOI MOBEPXHOCTBIO, KPOME TOrO, YCTAHOBJIEH
3aKOH pacnipelie/lenyst YpOBHS co CBOGONHOI MOBEPXHOCTLIO B MYTH (DMIILTPALMH 30HBI ApeHaxa. C APYroi CTOPOHEI,
pa3paboTaHa TakXe METOAMKA OMpele/NeHHs BPEMEHH MPOJBHXEHHS YaCTHLbI HEHbIOTOHOBCKOI HeTH M3 KOHTypa
NUTaHUS [0 ralepeu.

Kimogesbie C10Ba: HeHbIOMOHOBCKAA Hegbmb, 0OHOPOOH®II nacm, Pursmpayus co c80600Hoii nogepxHocmyio, debum, cKopocmb
punsmpayuu, zpaduenm yposHs, 3akoH Gursmpayuu, Ougpeperyuansroe ypasHenue, 6pema npoOSUNKEHUA.
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