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PA3BUTHUE TPELINHBbI
B OTPAHUYEHHOM IIOPUCTOM OFBEME

AHHOTALHA. Teopuu passumus u popmuposanus mpeu,ursl c2udpopaspolea Hegms-
HO20 NIACMA NOCBAUEHO 3HAUUMEIbHOE YUCAO PAOOM OMeuecmeeH bl U 3apybencHbLx
asmopos. JlaHHas mexHol02Us UCNOb3Yemcs ¢ uelbto nosviulerus debuma 0obvl8aroujux
ckeamcun. lpu unmencusrom pesxcume pabomol HAZHEMAMENbHbIX CKBANUH BO3MONCEH
HenpeonameperHblll eudpasiuieckuil paspoig niacma. B dannoii pabome paccmompen
npoyecc soimecHerus arouda u3 nopucmot cpedol nymem nodauu Opyeoil audKkocmu
8 PACKPbIBAIOWYIOCS Mpewury. Popma niacma npuHama 8 suoe npamoy2oibHo20 napa-
aenenuneda Heoeparuuennot 0aursl. Tpeuwuna eudpopaspuléa HANPasLeHa no uermpy
600 naacma. Iliacm nepBoHA®ANbHO NPONUMAH B8S3KOL HUOKOCMbIO, eUOpOpPaA3pPbLLE
npous3gooumcs menee 613Kol xHudxkocmovio. CUumanioces, wmo Ha 6GOKOBLIX 2pPAHAX
napainienenuneda 8HYymMpuniacmosoe 0agieHue OCMAemcs HeUu3MEeHHbIM U PABHbIM
nepeoHaUaLbHOMY 3HAUeHI0. IMOo moxcem Oblmb C8A3AHO C USMEHEHUEM KOADPuUUeH-
ma Qurvmpayuy u eeomempuu cioes nopodsl. [IOKA3AHO, YMO 8 HEKOMOPLIX CAYHALX
Habaodaemcs pacuiupenue i nociedyroujee Cyicernue mpeujunsl npu COXPAHEHUL WH-
MeHCUBHOCMIL 3AKAUKU.

SUMMARY. There has been a lot of domestic and foreign research done on the
thories to develop hydraulic fracturing of oil formation. This technology is used to
increase the production rate of wells. But the intensive operation of injection wells can
lead to unintended fracturing. This paper describes the process of displacement of fluid
from a porous medium by filing in another liquid in the new crack. For the purposes of
the present research the oil formation is modeled as a cuboid of unlimited length. The
hydraulic fracture is directed along its center seam. Initially the formation is saturated
with a viscous fluid, the hydraulic fracturing is achieved with a less viscous liquid.
It was believed that the internal pressure at the faces of the parallelepiped remains
unchanged and equal to the original value. This may be due to the change of rock
layers filter factors and their hydraulic geometry. It is shown that in some cases one
can expect the expansion and subsequent contraction of cracks while maintaining the
intensity of pumping.

KJIIOYEBBIE CJIOBA. [Topucmas cpeda, purompayus, s uoKocmeo.
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MaremaTHueckas IIOCTAHOBKA 3aJlayuH.

CxemaTHUeCKoe npeacraBlieHHe 3aJadl 1aHO Ha pHC. 1.
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Puc. 1. Cxemaruueckoe TipeacTaBJieHHe 3ajavyy O PAa3BUTHUHA TPEIIWHBL
B IJ1aCTe€ OrpaHUYEHHOTO pasmepa
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[Tpy pocTvkeHUH (QYHKUMEH Y 3HaUeHHT Yn, € JAJbHEHIINH PoCT MpeKpaliaeTcs.

Be3pa3mepHas opma.
Beenem 6e3pasmepHble epemMeHHBE [8-10]
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3nech P, — mapameTp, B KauecTBe KOTOPOTO MPUMEM XapaKTepHOe M30BITOUHOe
IaBJeHHe Ha BXOJle B TPELIMHY, TAKOH BeJUUYMHE NaBjieHHs OyJeT COOTBETCTBOBATH
5(0,1)=1.
Cucrema ypaBHEHHH JBHKEHHS TIPUHUMAET CJIeAyIOILyio Ge3pasmepHyio hopmy
(uepTa omyliueHa)

ao 0

0, 00,

ot ox

300
q= —c)3 —_—,
0 2
(2)
oy
— =y
ot
CKOPOCTb TEYEHHH B TPYHTE
5 C
v=’7(—, 0<Y<F,.
Y+-2(L, -T)

T
PaCCMOTpHM HpOLLeCC paSBHTHH TpeHLI/IHbI rI/II[pOpa3prBa HpH 3aKa4uBaAHHUU B
IJ1aCT 2KHUAKOCTHU C ITIOCTOAHHBIM paCXO[LOM Ha BXO[e. Hauanbuele u rpaHHLIHbIe
YCJIOBHST UMEIOT BU[

3(x,0)=q(x,0)=1(x,0)=0;
q(0,6)=qq. qo =const.

HekoTophle pe3yabTaThbl pacyeTos.

Ha puc. 2 npuBesieH NpUMep pelIeHUs CHCTeMBl ypaBHeHUH (2) ipH ¢,=0.5, Y,,=2,
172/ n,=10. dopma TpelMHBl H3MEHSETCS HECKOJBKO HEeOOBYHO. J[0 HEKOTOPOro Mo-
MeHTa BPeMeHHU TpelHa PacTeT B AJHHY U B LIMPHHY, TJIABHO CYXKasiCh K CBOEMY
HOCHKY.
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IOx

Puc. 2. Pacnipepenienust 6e3pasMepHON LIMPHUHBL 110 AJHHE TPELUHbI
B MOMeHTHI BpemeHH (=15, 20, 25, 30 — kpusble 1, 2, 3, 4

B nanbpHeileM MpoUCXOAUT OBICTPOE YMEHBILEHWE 10 HYJS LWIHAPHUHBI TPEIIUHBI
B ee cpefiHeld yact. M3 o6pa3oBaBIIeiics 3aKPBITON MOJOCTH XKHUIKOCTb TTOCTENIEHHO
MIPOCAUMBAETCS B TPYHT U HUcUe3aeT. B pesysbraTe (pOPMUPYETCS YCTOMYMBBHIN TIPO-
(bUJIb TPEeIIMHBI, PacKphiTas 4acTb KOTOPOH 3aMeTHO MeHbllIe ee TOJHOH IJIMHBL
JanbHelllee 3aKauuBaHUe XKUIKOCTA He MPUBOANUT HU K POCTY TPEIUUHBI, HUA K HU3-
MeHeHHUIo ee (POpMBI.

J1s1 6OIBIIUX 3HAUEHHUH Y, XapakTep OBHXKeHHS MOBTOpsieTcd. JJaHHBIN 3¢ heKT
CBSI3aH C TIOCTEMEHHBIM yBeJHYEHHEM I10 BCeH [JHMHE CIIOCOOHOCTH MPOTeKaHUS
JKHAIKOCTH M3 TPELIWHBl B TPYHT, BCJEACTBHE PACUIMPEHHUS TJIyOUHbI 30HBI TIPOTIHUTKH,
U BO3MOXKHO C HEJIMHEHHOCTbIO KOA(PHUIIMEHTOB MPU MPOU3BOJHBIX B YPAaBHEHHSX
nBkeHus. [1pu 3HaveHusix Y, <0.5, ykazaHHas 0COOEHHOCTb He HaOJIOfaeTCs.

3akmoyeHue. PaccMOTpeH Tpolecc BHITeCHEHUS (JIIOMIa U3 OTPaHUUEHHOH 110
IIMPHHE IOPUCTOM Cpelbl IyTeM IOJAud APYILOM KUAKOCTH B PACKPHIBAIOILYIOCS
TpelHy. [TokasaHo, YTO POCT TPELMHbl MOXKET OCTAHOBUTHCH. B HEKOTOPBIX CJy-
Yasix HabJI0faeTcsd CMbIKaHHE yKe PACKPBITOH TPELUHBI TIPY COXPaHEHUN HHTEHCHB-
HOCTH 3aKayKH.
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