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Pe3rome. PaccmarpuBaercss auckpeTHas Mojenb Poccepa Juis OmpeieicHUs IBUKCHUS
ra3nuTHOTO TIpollecca, KyJda BXOIOWT THapaMmerp KodpHIueHTa THAPABINIECKOTO
conporuBsieHusi. C MOMOIIbIO METO/Ia HAUMEHBIIIMX KBAJPATOB U CTATUCTUYECKHUX JaHHBIX
Je0KTa PUBOIUTCS HEMHEHHOE anredpanveckoe ypaBHeHUE IS ONPe/IeIICHHs ITapaMeTpa
THJPABINYECKOrO  CONpPOTHBICHUS.  [lONydeHHBI  PE3yabTaThl  HIUTFOCTPUPYIOTCS
YHCIIEHHBIM TPUMEPOM.

Kawuenble caoBa: [luckperHas wmojaens Poccepa, k03QduIMeHT TruapaBIndecKoOro
COTMPOTHUBIICHUSI, Ta3MU(THBIA TPOIECC, METOJ HAWMEHBIIUX KBAJPATOB, TIPAJUEHT
(yHKIMOHAJA, HEIMHEWHOE anredpandeckoe ypaBHEHHE.

AMS Subject Classification: 49J15, 49J35.

1. Bseaenue.

Kak w3BectHo [8,9] mpu moObiue HedTH, mepedaue HX Ha JalIbHUC
paccTosiHUSL M Jp. OCHOBHYIO pOJIb HrpaeT Ko3(QQUIMEHT THIPaBIMYECKOrO
COIIPOTHBIICHUSI B IOJbEMHHKE, B TpyOax u Ap. B ocHoBHOM mpu noObrue HedTH
U3-32 CJIO)KHOCTH BBIYHMCIICHUH, pacCMaTPUBAIOTCS IJIOCKHE MOJENH Ta3-uTa u
OBITAIOTCA C TIOMOIIBIO JIBWJKCHUS Ta30)KMIKOCTHOH CMECH Ha IOIbEMHUKE,
CTaTUCTUYECKHUX AAaHHBIX JeOWTa W METOAOM HaMMEHBIIMX KBaJIpaTOB COCTABUTDH
KBaJpaTHUYHBIN (YHKIIMOHAI W, NMPUPaBHHUBAs K HYJIIO T'PaJUEHT (QYHKIMOHATA,
HAWTH KOA(QOUIMEHT THIPaBIMIECKOT0 CONPOTUBIICHHS [2,3].

Ha camom nene, nBmwkeHue oTHocuTenbHO namieHus U oovema [JKC onmceiBaercs
cucteModl  TUQQepeHInaNBLHBIX  YpaBHEHU runepbonnveckoro Ttumnals,7,8,9].B
HENPEpPHIBHON IMOCTAaHOBKE 3TO NPUBOAUT K HEKOTOPBIM TPYIHOCTAM H TMO3TOMY
UMEET CMBICI MEpeXoauTh K JAHMCKpeTHOW Monenun Poccepa g ABWKEHUA
razmudTHOrO Tpomecca [1]. B maHHO# 3ameTke cHadana MPUBOJUTCS KOHKPETHAs
MOJIEITb JJIsl IBWKCHUS Ta3MU(THOTO Iporiecca M naetcs GopMyina Ui OmpeelICHUs
neoutra Hedtu. C MOMOIIBI0 METOJa HAMMEHBIINX KBAJPaTOB U CTATUCTUYECKUX
JTAHHBIX COCTABIIACTCS KBaPAaTUYHbIN (PYHKIIMOHAJ, TJIe¢ MUHUMHU3AIUs OTHOCUTEIHLHO

napaMeTpa IHIpaBINIeCKUX COMPOTUBICHUHN 1aeT 3HaU€HHEe HCKOMOTO MapaMeTpa.
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2. Inckpernas moaeanb Poccepa.
W3BectHo,ut0 B rasmudTHOM mporecce apwkenue [JKC B mombeMHHKE
OTMCBIBAETCA CIICAYIOIIEH CUCTEMOM rurepOonnyeckux ypasHenui [8,9,10]:

F oP(x,t) _ aQ(xt) +220(x,1)

OX ot
Plxt) _ 2Q0) ?
-F =c +2aQ(x,t), xe(0,1), t € (~o0,+00),
ot ot
I'me P -maBienne Q- 06beM COOTBETCTBEHHO rasa  rasoKHAKOCTHOI cMecH, C-
g Ao
ckopocTh 3ByKa B rasze u I[JKC coorBercTBeHHO; 2@ = — + >0 g, A-
,

c
YCKOpPEHHE CBOOOIHOTO MaJeHHS M THAPABIMYECKOrO CONPOTHBICHHS B Ta3e U
I'’KC cooTBEeTCTBEHHO; (@ - YCPEAHEHHAs [0 CEUYCHHIO CKOPOCTh JABMKEHHS CMECH
U ra3a B KOJIBIICBOM 30HE M moabeMHuke, D — BHyTpeHHue 3(dekTuBHBIC
JIMaMETPBI TIObEMHHUKA M KOJIBIIEBOTO TPOCTPAHCTBA, F - muiomans momnepeyHoro
CEYCHUS] HACOCHO-KOMITPECCOPHBIX TPYO U ABJISAETCS MOCTOSHHOM MO OCSIM.
Hns pemwenust (1) Hago 3amaTh cnenyromue ycnosus [10]:

{P(O,t)= Py (t)
Q(0,t)=Q, (1),
HyCTB HNMEECTCA B KOHIIC ITIOABEMHHUKA B MOMCHTC T BBIpa)KeHI/Ie

Q'(T,1)=Q", i=1n, @3)

KOTOpPOC O3HAYACT 3HAUCHHUC }_'[€6I/ITa.

t € (~o0,+0). )

Hns npencraBneHus Qi(T,I) aHanuTH4ecKu mnepexoauMm u3 (1) K JucKpeTHoM
Moxenu Poccepa. [ToatoMy pazmenum o01acTh (X,t) Ha N 1 M vacreit ¢ i h

u A. Torma nerko moxkeM u3 (1) mepelTH K CACAyIOIIeH TUCKPETHOM MOIEIH
Poccepal[4,6]:

R {An(z) Aiz(z)} P [Bn By, } W/
ij+1 A21 (ﬂ) A22 (ﬂ) Qij le Bzz }(ij

rae B = Plx.t;). Q; =Qlx.t;).

Torma cratuctrdeckue qanubie (3) OyayT B HOBBIX 0003HAUYCHISIX B BHIIC:

P'(m,n)=P'(m.n) 5)
Tenepp n€rko HaiIEM,4TO AaHATUTHIECKUM B P(m, n) UMEET CIIEAYIOMNI BUJL

[4.6]
Pn:] = A1n1 (Z)Prr? + A1n1_1 (’1)A12 (ﬁ“)Qr?w + kZ Ainl_l_k (ﬂ’)AIZ (’1)A21 (/I)Pnl:—l +

(4)
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n-1 n-1
+ Z Alnlilik (A) Ay A)Q +Z Alnl k BuWnl]( - +z Alnlik (’1)8127( rlr(;l + (6)
k=1 k=1

n-1
+ Z Alnlilik (/1 ( B Wh . 1 +Z AL . k (1)8227{;4
k=L

rue

= Ainl(j’)Plo + An_1 A12 /I)Q1 + ZAi_l k ) 21(/1)P0k +
+ :Z_: Alnlilik (ﬁ)A12 (/ﬂt)Azz A)Qg +kz_: Alnlik ﬂ Bllwlkil +kz_: Ainlik (/1)812 Zlkil

+ z AT (2)A, (1B, WY z AL (2)A (1)B,, 2

2ah 2ah 2ah 2ah
rae Au:l"’?' Au:—?a A21=?' Azz—l_?
ZaZi ﬂ,
o, 2D
2ah h g ho
=l+—=1+——+——-A1=1+A,, =1+
A F F o 2FD P &
2ah h g ho
- —_—_ = . - — A
A F F o 2FD .
p =280 _h g, ho 5 a

CocTaBisercs CIeAYIOUUI KBaApaTHUECKUH (PYHKIIMOHAIT:

| 3 (Pli.n)-B(.n)

i=1

(")

Brraucisem rpagueHT QyHKITMOHATIA B CIICIYIONIEM BUJC:

%zzg(p(i,n)_ﬁ(i,n)).wz

oA

=23 [(a MR e A AR - 5 AR+ A (D)
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3
H

% (PEL + Q)= Ad(ANL+ A () (BaWE, + Bzt )+

=~
1

1

H

n—.

OYITNORCREE Buzntfl)—ﬁa, n)jx b aGres  ®

(-0 A D) AR+ AR Q0 - 3 P+ 0l
<2 (2)- s A1) +A§<z><n—1—kX1+Ao<ﬂ>>“ )
S - AN A -1k AR s

2FD

=~
I

X (BZanl](—l + 82212—1)‘*‘ Zn: (n - k)(l"' A (ﬂ)) o (Blan:<_l + Blzl:q_l) =0

k=1

U npuipaBHUBasI €€ K HYJIIO JUIS BHIYMCIIEHHUsT A , peliaeM MocieHee U HaXOJiuM
A=A

Ecmn B ¢ynkmuonane (7) ydects  BhIpakeHue (8), MBI IIOJyYHM

mHOorowieH 2N—3 cTemeHM OTHOCHTENbHO mapameTpa A . UToObl HaiiTu

COOTBETCTBYIOIIME HYIH OTOT0 MHOTOYICHA HY)XHO WCIIONL30BaTh IFOOBIC

YUCJICHHBIC METOJIBI WIIH TIporpaMMHbie TakeTel MATLAB.
Takum oOpa3oM, HMeeM CIEAYIOIUNA aIrOpuTM s  HAXOXKICHUS

K09 GHUIHEHTA THAPABIMYECKOTO COMPOTHBICHUS A .
Ajaropurm.

1. ®opmupyiorcs mapamerpsr ypasuenus (1), F, ¢, g, o, D, P, (t)
Q).

2. DOPMHUPYIOTCS CTATHCTUYECKHUE JAHHbIE E(m, n) u3 (5).
dopmupyercst K03 UIMEHT qUCKpeTHOro ypaBHenus Poccepa (4) A s
i=12, j=12

4. Bouucnsercs rpamueHT ¢yHkiuoHana (7) U GopMUpyeTcs JeBas 4acTh

anreOpanvyeckux ypaBHeHUi (8).
5. Pemaercs ypaBuenue (8) Ha 6aze MATLAB wmerogom Heiorona wu

HaxXoasATCsA KOpHU A
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DEFINING THE COEFFICIENT OF HYDRAULIC
RESISTANCE BY MEANS OF THE ROSSER MODEL IN
GASLIFT PROCESS

A.A. Namazov

Institute Applied of Mathematics, BSU,Baku, Azerbaijan
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ABSTRACT
In the paper a discrete Rosser model is considered to determine the motion of a
gas-lift process, which includes the parameter of the hydraulic resistance coefficient. Using
the least squares method and statistical data of a debit, the nonlinear algebraic equation is
given to determine the hydraulic resistance parameter. The obtained results are illustrated
by a numerical example.

Keywords: Discrete Rosser model, the coefficient of hydraulic resistance, gas-lift process,
the least squares method, the gradient of functional, nonlinear algebraic equation.
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