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CIIOCOB ONPEAEJIEHHS ILTIACTOBOI O JABJIEHU

M3obperenne otHOCHTCS K HedTaHOM TIIPOMBILUIEHHOCTH, B YaCTHOCTH, K
METOAaM HCCIIE0BaHUS HEQTAHOrO [UIACTA M MOXET GhbiTh HCIONB30BaHo B
YIpPaBIeHUH AeOUTOM HE(DTAHBIX CKBAXKUH,

MsBecTHO, 4TO mactoBoe naBneHMe sBisLETCS OIHHM H3 BaXKHEHIIHX
(hakTopoB, oOmpexeNTIOIMX OHEPreTUYECKUE BO3MOMHOCTH NPOAYKTUBHOIO
T1acTa, NPOU3BOJMTENBHOCTH CKBAXHH H 3aJIeH B LEJIOM, a H3MEHEeHHe
fI1aCTOBOrO  NaBNICHHS ABISETCS BAXHEHIINM HCTOYHHKOM HHQOpManuu o
COCTOSIHHM MOOBIBAIOIIEH CKBAaXHHEL HostoMy nns yenmemmoro yTpaBiIeHUs
ROObIYeH HE(TH B pPasIHUHEIE MOMEHTEI BpeMeHH HEOOXOMMMO onpeseNnsTh
TEKyIlee 3HaYeHHE IUTaCTOBOIO NaBJICHHS.

WMssecTHBl nBa, HauGonee PAacTIpOCTPaXieHHBIX  cmocoba  onpeneneHms
TITaCTOBOTO NaBJIEHHs, OCHOBBIBAIOINMXCA  NHGO Ha MONHOI OCTaHOBKe paboThI
CKBaXHHBI, THO0 Ha YaCTHYHYIO ee NPUOCTAHOBKY.

Ussecren crioco6 (1) OIIPENENICHHS [INAaCTOBOr0 NaB/ICHHS npu
HEYCTAHOBHUBIIEMCS PEeXHMe PaGOTEI CKBAXKHHEL, BKIIIOYAKOIIUI OTCIIeXHBaHKe
CKOPOCTH BOCCTaHOBNEHHA 3a60HHOr0 naBnenus (Py) no nnacrosoro (B,),
TI0CNe  OCTAHOBKH PaGOTEI CKBXKHHEI, WIH CHIKEHHS P; nocne mycka
CKBXXHHBI B 3KCITyaTanuro. Crocob BKIIOYaeT 3amuck U3MeHeHus P; yepes
PaBHBIE NIDOMEXYTKH BPEMEHH, IOCTPOEHHS  KPUBOX BOCCTaHOBJICHHS
Aasnenus (KBJ), B Buzme 3aBHCHMOCTH TeKYIero 3HaveHus P; oT Bpemenu
(t) ¥ 110 IOy YEeHHEIM 3HAYEHUAM 110 MATEMaTH ICCKOHN GopMyite onpenensior
IJIaCTOBOE JaBJIEHUeE.

Henocratkom yxasansoro croco6a seisercs TO, 9TO ISt ITOJTyYEHH s
SHAYCHHA ITACTOBOIO NaB/IEHUS HEOOXOAUMO OCTAHABIMBATE pPaboTy CKBaXKHHEI

Ha HECKOJIBKO JHEH, YTO IIPUBOAUT Kak K YXYAUICHHIO TEXHHUKO- SKOHOMHYECKUX
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noxasaTenedt NOObIH HeTH, TAK M CO3AET TEXHCIOTMYECKHE CIIOXKHOCTH IPH
BEIBOJIE PAabOTHI CKBAXXHHEI Ha HEOGXOAMMBIH pesxuM paGoThL.

Ussecten Taioke (2) crmoco6 ompeeNeHHs IUIACTOBOTO MaBIEHHS P, mo
MHIUKAaTOPHOH AMarpamMMe, NOCTPOSHHOM HAa OCHOBE 3aBHCHMOCTH 3a00HHOrO
RaBieHus P; ot mebuta xuakoctr Q u nocne,uymmeﬁ SKCTPAIOJISILIHK
HUHIUKAaTOPHOM JIMHUK 10 HYJIEBOI'O 3HaYEeHHUS neOuTa.

Hepocratkamu ykasaHHOro croco6a SIBISIOTCS TO, 4TO IS IIOCTPOEHHUS
UHIUKATOPHOM AUarpaMMBbl HEOGXOAUMO HECKOJBKO pa3 MEHATh PEXUM paboThI
CKBaXXHHBI (Kbl pa3 Ha 20 %, usMeHsats ne6ut Q miacToBoif XHUOKOCTH),
4TO OTPHUATEIBHO BIUAET HA TEXHUKO-3KOHOMHUYECKHE [10KA3aTEH NOOBIYH
HE(TH H, KPOME TOTO, IIOYYeHHOE 3HaYEHHE TLIACTOBOTO JaBIeHHs, ITOCHe
BBIXOJIa PAOOTEI CKBOXXMHBI HA CTALMOHAPHEIH PEXHM H, B Imporuecce
nocnenyroei paboTsl, He MOXET SIBIATHCS JOCTOBEPHBIM H3-33 H3MEHEHHS
PasIMYHBIX (aKTOPOB, BIHAIOMINX HA CHCTEMY IUIACT-CKBAXHMHA-CKBAXKHHHDLA
Hacoc.

3anaya H306peTeHUs COCTOMT B CII0COGE KOCBEHHOTO OIpeeeHUs
T1aCTOBOTO AaBJICHUA B II0O0€ TeKylee BpeMs paboTH CKBAKHHBEI 6e3 ee
OCTaHOBKH M 0€3 H3MEHEHHS pexuMa paboTsl.

CyImHOCTb H306pPETEHNS COCTOUT B CHIOCOGE ONpPENesIeH s MIACTOBOrO
ABIICHUs], KOTOPBIH BKIIIOYAeT ONpe/eNieHHe 3a60{HOTO faBeHus, neGHT HedTH,
pacuer ko3¢ duIMEeHTa MPOHUIIAEMOCTH IIACTA M PAcYST YHCIOBOTO 3HAYCHHS

IUIACTOBOTO JaBJIEHHA 110 Cliedytomeit hopMyire:
QuL
Py= Py + 2L,
h™ 73 " kg, >

rae: P, Ps;—mnnacToBoe u 3a60iiHoe napicHue, I1a ;

Q —nebuT mnacToBoi XKUIKOCTH, m3/c;
2
K — X023 (pUIMEHT NPOHULAEMOCTH IJIAcTa, /)

L - nnunHa nnacrta, m,,

F ,— miomas nonepeyHoro ceyeHus: HedTIHOTO



macra, m’;

M - AMHaMU4ecKas BI3KoCTh HebtH, [1a;

CpaBHHUTENbHEIN aHAH3 3a5BIEMOT0 H306PETEHHS C APYITUMH H3BECTHEIMH
PEIEHUAMHE B JaHHOH 00JaCTH MOKa3aJl, YTO He HalMIeHEl pelleHns,
COBNAJAIOIIME C 3asBISEMBIM.

Pelienne nocraslieHHOM 331241 B 3aSBISEMOM U300pETEHHH OCHOBAHO Ha
NPEABINYINAX UCCICNOBAaHUAX H H300pETEeHHSX aBTOPOB HACTOSILETO
1300peTeHHs 1 Ha 3aKOHe QMIIBTPAIMH XKMAKOCTEH U ra30B B IIOPUCTOH cpefe -
3aKoHe JapcH, KOTOpBIit UMeeT BUA:

Q=

KF,AP.
pL ’

rae: Q —pacxox XKHIKOCTH IIpH GUIBTpaIy M/c;
F; - miomans nonepevHoro ceyenns GUIBTPYIOLIEro CIos, 71°;
K — xoa¢pdunumenT nponunaeMocTH cnos(m’);

L - nnunHa cnos, m;

M - IHHAMUYeCKas BA3KOCTh HedTH, ITa;

AP — rpafiieHT IaBleHus, KOTOPHIH, ClIeIOBAaTeIEHO, HMEET BHIL:

L
AP = & ; @ U3 IIPaKTUKH U3BECTHO, YTO0 AP =P, - P; ;
KF, ' ’

rae: P, P;—1utacToBoe H 3a60iiHOe HaBiieHHe.

Onpenenenne 3a6oiHOro0 naBiieHus, 1e6UT HeDTH H pacyer ko3 duruenrta
NPOHHIAEMOCTH IIJIaCTa ONpPEAENAIOT CrocobaMH, 3asABJIEHHBIMY paHee B
n300peTeHusx aBTopos (Ne 025383; Ne 201800282; Ne 201650130 ).

Croco6 oCyIIecTBIIeTCS ClleAYIOIMM 06pa3oM.

JleOuT NnacToBOM XUAKOCTH () ONPENENSIOT IO H3BECTHOMY crocoby (1)
«Crioco6  ynpasineHust TPOLECCOM MOAa4H IIyGHHHOTO HACOCA M YCTPOMCTBO
Ansg  ero  ocymecTBieHHD» Ne 025383, B KOTOpOM H3MEpSAIOT NaBICHUE HA

BBIKMIHOH JIMHHH P, CKB&XHHBI H YCThe P; HaCOCHO-KOMIPECCOPHOH TPYObI
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(HKT), a pmebGur mnacroBoit xmaxoctu () (momady Hacoca) ONIPENEINAIOT IO

OQ=aF, /% (PP

p= I'VBPB + (1 - M/B)pH'

CIeYIOLIEMY alITOPUTMY:

rae: O - nebut miacToBol KuaKocTH (Mofaya Hacoca), M /4;
F y— miomas» momnepevHoro ceveHus 06paTHOro Kianaxa, M

@ - KO3 HUIHEHT pacxoaa, KOTOPHIH yYHUTHBAET HEPABHOMEPHOE PACIpeNeIeHH e
CkopocTed macToBod kuakocTH (IDK) mo cedeHmro motoka, oGycioBIeHHOE
BA3KOCTBIO JOOBIBAEMOH JKHIKOCTH M TPEHHEM €€ O CTEHKH BBIKMIHOTO
TpyOOmIpoBOaa H HACOCHO-KOMIIpeccopHO# Tpy6sl (HKT) cKBaXHHBL

P,-P, - naBiieHue B YCThe ¥ HA BBIKUAHON JIMHHUH CKBAKHHEI (macocHo-

KOMIIPECCOPHOH TpyOBI) COOTBETCTBEHHO, I1a;;

P, Po M Py - COOTBETCTBEHHO: IIOTHOCTh NOOBIBAEMOM >XHMIKOCTH, BOJBI H
HedTH, KT/M;
W, - conepxanue Boms! B IDK, noneas;

Ps Ps, Pu ¥ Wy — OIIPENENSIOTCS TaOOPATOPHBIM ITyTEM.

3aboiiHoe naBeHne P3; OMpeReNsioT [0 H3BECTHOMY crocoby (2),«Croco6
H3MepeHuUs 3a00WHOr0 NaBleHN] B HeTAHBIX CKBakHHax» Ne 201800282, B
KOTOPOM H3MEDAIOT JUHAMUYECKHH YypoBeHb Boasl H, Hedtn H, u naBnenue

raza Py B yCThbe SKCILTyaTaMOHHOMN KOJOHHEL 110 IOJMyYeHHBIM JaHHBIM

PacCYMTBIBAIOT 3Ha4eHHe 3a00MHOrO JaBIeHHs [0 CIeAyoLen popMyie:

P; =Py + [Heps + (1 — Hy) pylg;
I'ae Pg, Py~ INIOTHOCTH COOTBeTCTBeHHO BOJEBI U He(bTI/I.
Hy, H, — ypoBeHs BoAb! M HepTH B IKCILTYaTalHOHHON KOJIOHHE, J0JICBas:

HH = (1 - HB);



g- YCKOpeHue CBOOOIHOTO MAaJeHHSI;

Py — naBnenue rasa B ycThe SKCILTyaTalMOHHOM KOOHHH (DK).

Kosdduiment nponnnaemoctn mmacra K ONpeENsioT 10 H3BECTHOMY
crioco0y (3) Ne 201650130: «Crioco6 onpesieneHus NIPOHHLIAEMOCTH HEQTSIHOTO
I1acTa», B KOTOPOM MOZEIHPYIOT ¥ CTPOSAT Ipad MK 3aBHCUMOCTH
TIPOHHIIAEMOCTH IU1acTa OT OOBEMHOM oM TMIHHEI B Iwacte (Z;) (¢ur.l) n

rpag¥K 3aBUCUMOCTH KOHIIEHTPALMH CONH B IUIACTOBOH Boxe (Z,) (dwur.2),
1o ¢opmyie: D; = lg%
i

ONpPEAEIIOT ONITHYECKYIO ILIOTHOCTD HedtH (D),
rae: Jp J— COOTBETCTBEHHO HMHTEHCHBHOCTH MAJalONIEro CcBeTa (Uepes
JaTIUKH [,2....n)d CBETa, MPOIIEJIIEro CKBO3b CpeAsl 10 MpHeMHHKOB (1,
2'...n");

U paCCYMTBIBAIOT YHCI0BOe 3HayeHue I mo cnexyromieit popmyie:
Z
K = (a—-bZ,) [Ko + (Ko, — K) (1 ~ exp (— F))] _c+bD,,
[

rae: K, Ky — daktudyeckoe 3HAYCHHE IPOHULAEMOCTH H €€ 3HAYECHHE NP
HYJIEBOM KOHILIEHTPALIMH COJIH B IUIACTOBOM BOJE;
K., — 3HaYeHMe NPOHHUIIAEMOCTH NIPH HACHILIEHHOM PacTBOpe
ILUIaCTOBOM BOJIBI;
Zy,Z., — COOTBETCTBEHHO 3HAYEHHS 0OBLEMHOM JIOH IJIMH B
IJIaCTe, KOHIIEHTpalUs COJIA B IJIACTOBOM BOJIE;
Z7 — XapaKTepHCTHYecKOe 3HauyeHHe Z., ONpelesieMoe IO MPHBEICHHOMN
¢ur. 1 ¢ HCIONE30BaHAEM METOAA KACATENLHOM;
a,b,c,d — cooTBeTCTBEHHO KOI()PHULHEHTHI, ONpENeNsieMble Ha OCHOBE

SKCIICPUMEHTAJBHBIX JaHHBIX.
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Texuugeckuit 3QPexT 3as1BIIeMOro H300peTEHN 3aKIII0YaETCS B OIIEPATHBHOM
ompezeNIieHUH 3Ha4YeHuu P, 110 pe3ynpTaTaM MacCUBHBIX SKCIIEPUMEHTOB, HE
U3MEHSAS PeXHM paboThI CKBaXKHHBI U HE YXY/IIIas TEXHHKO-9KOHOMHYECKHE

XapaKTEePHUCTUKH INpoliecca JOObIH HeTH.

ABTOpEL: Anues T.A.
P3aeB AG.T.
I'ynyeBI'. A.
Pacynos C.P.
Kenbanues I'.H.
Hupextop UucturyTa

CucreM ympaBiieHAS w
i

AKxaneMuK:
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POPMYJIA U3OFPETEHU S

IJIaCTOBOI'O OABJICHU, KOTOpBIfI BKIIIOYAcCT

pacder Kko3ddumuenrta

Cnocob omnpenenenus
ompeneneHude 3a0oHHOro napieHus, neOUT HedTH,

NPOHUIIAEMOCTH IJIaCTa U Pacu€T YHCIOBOrO 3HAYEHHs IUIACTOBOTO JaBJICHHS
1o ciuexyroomei hopmyiie:

QuL

Py~ Py + KF, ’
rae: P, P;-mnnactoBoe u 3aboitHoe naBnenue, I1a ;
Q —nebur m1acToBOM KXUAKOCTH, m3/c;
K — k030 QUUHEHT TPOHHIAEMOCTH ILIACTA, 11’
L - nnmuna mnacra, m,,
F ,~ niomaae nonepevyHoro ceyeHuss HeQTIHOTo

2
Iiacra, m’;

Q- AMHaMH4YeECKasa BASKOCTDb He(l)TI/I, Ila;

Anues T.A.
P3aes AG.T.
I'ynyesT'. A.

ABTOpEI:

Pacynos C.P.
Kenbanues I'.1.

Hupexrop MHcTHTyTa
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Cuctem ympaBieHus
Amues T.A

AxanemMux:
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