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OIIbTPALIA BYI'JIEBOJAHIB KEPHAMMU ITOPUCTOI'O CEPEJOBUIIIA
B 1IOJII AKYCTHYHUX KOJIUBAHDb

Mema ma 3a60anna. byna nocmaenena mema 00Cnioumu 6nau8 aKkyCmuyHux KOJau8aHs Ha
Qinompayito  8y2negoouie nopucmum cepedosuwem. Jna yvoco 0y10  8U2OMOBNIEHO
eKCnepUMEeHMAlbHy YCMAaHOBKY, NIOCUTI08AY Ma N €308UNPOMIHIOBAY AKYCIUYHUX KOIUBAHb,
nid2omoseni Kepru NianuKa, 8UKOHAHI 00CIIOU Ma NPOBedeHa OYIHKA Macu (inbmposanoi
piouHu.

Memoou oOocnioxncenns. B nabopamopuux ymosax 6uxoHame eKCnepuMeHmaibHe
00CNIONCEHHS BNAUBY AKYCIMUYHUX KOAUusausb yacmomoro 2.7 kl'y na ¢inompayiro 8yenesoomis
KepHOM Niwjanuxa Osi pisHux muckis. Iliocuneni KoiueanHs 6i0 eleKmpoOHHO20 2eHepamopa
n00asaIucy Ha N ’308UNPOMIHIOBAY PO3MAULOBAHUL 8 KepHOMpUMAayi, AKUli 0y8 3an06HeHuUll
MOMOPHUM MACMULOM, MUCK 6 MACMULl 3MIHI08AAU 3d OONOMO20K0 pedyKmopa mda
manomempis. Maca ¢hinempoeanozo kepHomM Mmacmuna UMIPIOBANOCH eNeKMPOHHUMU
mepe3amu.

Haykoea nosuszna. Bcmanogneno, wo akycmuuui KOIUBAHHA eDeKMUBHO GNIUBAIOMb HA
Ginempayito 8yene8oonie nopucmum cepedosuiyem i 30inbuyoms Qitbmpayiro Ha decamku
npoyexnmis.

Bucnosku ma npakmuune 3nauenns. Jlocniou nokasaniu, wjo aKyCmuuHi KOAUBAHHS 6
NOPUCTOMY CEPeOOSUL 3AN0BHEHOMY 8Y2Ne800HAMU NIOSUWLYIOMb IIbMPAyilo 8)21e800HIs.
Bukopucmanna akycmuynux Konusamv 015 0OpPOOKU HABKONO (PilbmMpoo2o NpPoOCmMopy
€6epONI0BUH 00380 1UMb NIOBUWUMU 0eOIm C8ePOIOBUH.

Knrouoei cnosa: ¢inompayisn 8yenesoonis; nopucme cepeoosuue; aKyCmuyHi KOIUBAHHS,
C6epONI0BUHA, HABKOIIO (hinbmposa obacmy, 0edim.

BCTYII

OpHMM 3 KJIIOYOBUX YMHHHUKIB, 110 HEraTMBHO BIUIMBAIOTh Ha EKCIUTyaTalliiiHy HaJildHICTh
AkTyanbHicTb TemHu. IliBuieHHs nae0ITYy CBEPAJOBUH € BaXJIMBOK HAyKOBO-NPAKTHYHOO
3aJ1a4ero, ii pillieHHsAM MOXe OyTH OuMCTKa IpU (IIBTPOBOI 30HU BiJ KOJIBMATAHTY 1 MOKPALIECHHS
¢inpTpanii kKopucHoOro ¢GuIroina.mijx i€l aKyCTUYHUX KOJIUBAHb.

AHaJi3 ocTaHHiX aociigxeHb Ta myOaikamiii. B poOoti [1] OyB mocmijkeHWil BILTUB
HU3bKOYACTOTHUX XBHWJIb Ha (DUIBTpAIli0 BYIJIEBO/IHIB HACUITHUM CEPEOBUIIEM ITPU MAIUX THUCKAX.
HeoOxiaHO BUKOHATH JOCTIAM AJISl peaibHUX KEPHIB 13 CBEPJIOBUH, Ul OUIBIIMX THUCKIB Ta JJIs
TOYHHUX 3HAUYEHb YACTOTH aKyCTUYHHMX KOJUBAHb BiJl €IEKTPOHHOI'O TeHepaTopa.

IMocTranoBka 3aBaanHsl. byna mocraBieHa 3amada JOCHITUTH BIUIMB aKyCTHYHUX KOJWBAaHb HA
¢binbTpanito ByriIeBOAHIB KEPHOM MOPUCTOTO CEPEOBUIIA ISl PI3HUX TUCKIB.

B poboti HaBeneHi pe3yiabTaTH EKCIEPUMEHTAIBHOTO OCHIKEHHS (QUIbTpallii BYTJIEBOIHIB
KEPHOM TOPUCTOTO CEpeIOBHINA MPH HAsBHOCTI aKyCTHYHUX KOJIMBaHb 3 4acTtoTroro 2,7 k.
KeproTprMau OyB 3amoBHEHHMII MOTOPHHM MacTHJIOM B SIKOMY 3HAXOJWBCS IHE30BUIIPOMIHIOBAY
aKyCTUYHUX KOJMBaHb;, €NEKTPUYHMNA CHUTHAJ J0 BUIpPOMiHIOBaua (hOpMyBaBCS IeHEpaTOpoOM Ta
nigcwioBaueM. Jlocoian mokazaiM, IO MpH HAsABHOCTI aKyCTHMYHUX KOJMBaHb (UIbTpaLis
MOTOPHOTO Macja KEpPHOM IIIaHUKa 3pOCTaE Ha JAECATKH % 10 BiJHOUIEHHIO 10 BEJIWYMHU
¢iabTpalli y BiICYTHOCTI aKyCTUYHUX KOJIHBaHb.
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OCHOBHA YACTHHA

JocmipkenHst il akyCTUYHMX XBHJIb Ha (imbTpamito (aroiny B HadTOra3zoBHX IUIACTaX Mae
Ba)XXJIUBE HAYKOBE Ta MPUKJIATHE 3HAYCHHS, 30KpeMa JIJIs i IBUIIICHHS 1e0ITy T€OTEXHIYHHUX CIIOPY.T
- CBEpJIOBHH Ha BOJly Ta HAQTOBUX CBepAJIOBHH. [HTeHCHDiKallis BUIOOYTKY MTOKIJIAJIB BYTJICBOIHIB
MIPOBOJIUTHCS B MEXKaX IMUPOKOTO CHEKTPY TEXHOJIOTIH: Iisi BUOYXIB B TOpIIEAax, BUKOPUCTAHHS
MOBEPXHEBO AKTMBHUX PEYOBHH Ta EJIEKTPOTIAPABIIYHOrO e(peKTy, Jisi aKyCTHYHUX XBWJIb Ha
MOpUCTE cepeloBUIe 3 piguHOo. OcTaHHIM METOJ € BUCOKOTEXHOJIOTIYHUM, EKOJIOTIYHO
0e3MeYHrM, MAJIOBAPTICHUM; B CHITY BUILIEHABEICHUX IPHYUH PO3BUTKY TAHOTO METOTY MPHUALISIOTH
3Ha4YHy yBary, Hanpukiaaa poooru [1]-[10].

Pesynprat qOCHiiB 3 aKyCTHYHHUMH XBWJISIMH CBi4aTh MpPO 3MiHY IOBEPXHEBOTO HATATY Ta
B’S3KOCTI PIIUHU; 3MEHINYEThCA €PEKTHUBHE TEPTS MK IMOPOJOI0 Ta (IroigoM 1 SK HACHIIIOK —
HiABHUILYETHCS PYXIUBICTD (hiroimy. Jleski aBTOpU BBaXKalOTh, IO MOKE MaTH Miclle Pe30HAHCHUH
XapakTep B3aEMOJIl aKyCTUYHHUX XBHJIb 3 MOPUCTUM CEPEIOBHIIEM Ta BKa3ylOTh HAa MOXIIUBICTDH
KaBiTallil Ha CTIHKaX Kamisapis [8]; pi3Hi TOYKHU 30py BKa3ylOTh Ha CKJIAAHICTh MEXAHI3MiB B3a€EMOIii
AKyCTHYHUX XBWJb 3 CEPEJOBHINEM IUTACTIB 1 HAa HEOOXITHICTh MPOBEICHHS IOJAJbIITNX
JOCTIKEeHb, 30KpeMa B 3B’SI3KY 31 3MIHOIO HaMpyXEHO-Ae(POPMOBAHOTO CTaHy (iTbTPOBOI 30HU
KOJIGKTOpA B Mpolieci ekcruiararii pogosuina [11].

3 METOI0 MOCHIAUTH MEXaHi3MH BIUIMBY aKyCTMYHUX XBWJIb HA MIBUAKICTH GUIBTpAlli piIAHMHU
KEepHaMH 3 HaTOra30BUX CBEPAJIOBHUH, HAMU pPO3p00JieHa, BUTOTOBJICHA B METAJIl Ta BiJIaro/pKeHa
eKCIIepUMEHTaJbHa YCTAHOBKA, K IHCTPYMEHT AOCHIKEHHS (iabTpalii B HIMPOKOMY Jiara3oHi
TUCKIB Ta 9YaCTOT aKyCTHYHUX XBHIIb.

Ha pucynky 1 HaBeneHa OJIOK-CXeMa EKCIIEPUMEHTAIBHOI YCTAHOBKH JUISL JTOCIIDKEHHS
¢binpTpamnii pizuHU (BYrJIeBOIHI, BOJa) KEPHAMHU MOPUCTUX CepeAOBUI (TTICKOBUK, BAITHIK 1 T.11.).

Pucynok 1 - biiok-cxemMa ekcniepuMeHTAJIbHOI YCTAHOBKH JIsl 10CiIKeHHS (lIbTpaii:
1 — 6anoH 3 Ta30M BHCOKOTO THUCKY; 2 — pEIyKTOp; 3 — pecuBep ; 4 — KepHOTpUMAY; 5 — TOUHI
Tepesn; 6 — reHepaTop aKyCTUYHUX KOJIMBaHb; X — KpaHu; M — MaHOMETpH.

18



Geomechanic and geotechnical GEOENGINEERING, iss. 7. 2022

PecuBep — 1me emHICTP 3 pIAWMHOIO, BiH BHUKOPHUCTOBYETHCS I CTadimi3amii mporecy.
KepnoTtpumau 3'eqHaHU# 3 pecHBEPOM MaCIOCTIHKUM HIIAHTOM JUIS TTOa4l PiJUHM ITiJ] THCKOM J0
KEpHOTpHUMaya; J0 BUIPOMIHIOBAYa aKyCTUYHMX KOJMBaHb B KEpPHOTpUMAul IMiJABEJCHUN
CJNIEKTPUYHUIA CHUTHAI BiJl TeHepaTopa eNeKTPUYHHMX KonuBaHb. KOHCTpyKuii pecuBepa Ta
KEpHOTpHMaya IMPUBEJICHI Ha PUCYHKY 2.
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Pucynok 2- Koncrpykuisi pecuBepa (a) Ta kepHoTpumaua (0)

. : . v3. 7
B sxocrti BUIIPOMIHIOBAY1B AKYCTUYHHX

KOJIMBaHb  MOXYThb ~ OyTH  BHKOPHCTaHi 7 W
II’€30€TIEMEHTH  PI3HOI  TeoMeTpii:  JUCKH, H
KiTBLIS, MJTIHAPH, BUIPOMiHIOBadi JlaHKeBeHa; 1 |
Ha pHc.3 HaBeZieHa KOHCTPYKIis KEpHOTpUMaya ‘
3 BUNpoMiHIOBadeM JlaH)xeBeHa. i Y
Tuck B KepHOTpUMaui MIr 3MiHIOBAaTHCh 32
JIOTIOMOTOI0  TA30BOTO  0aloHa, pemyKTopa, 2 IO SEPAE &
pecruBepa Ta KOHTPOJIIOBABCS MaHOMETPAMU; RS SL T
maca ¢b11bTpOBaHOT KEpHOM piLavHA i
BUMIpIOBaJIaCh €JIEKTPOHHUMH TE€PE3aMHU. _ &5‘@4
Jlo cknamy eKCIepUMEHTANbHOI YCTaHOBKU _ -
BXoJATh: reHeparop [13-109, mnoryxHui e

N |

i |

nijcuiIioBayd Ha neHroxaax 1'-807, kepHoTpumau L_{

3 M'€30BUIPOMIHIOBAYEM Ta EEKTPOHI TEPE3N.  Pycynok 3 - KOHCTPyKLisi KepHOTPHMAYa
Enextpuunuii curnan Bix reneparopa ['3-109 [UIs1 A0CJIiAIB 3 BHIPOMiHIOBaYeM
MiJICHIIOBaBCS 1 Jaji  ToJaBaBCs — Ha JIaKsKeBeHa.
1'€30BUITPOMiHIOBAY B KEepHOTpUMaui;

OyB BHUKOPHMCTaHHMH JIaMIOBUH MiJCUIIOBA4Y B 3B'A3KY 3 MOTo JIHIHHUMHM XapaKTEpUCTUKAMHU Ta
BHCOKOBOJBTHUM  BHXOJOM  JUIsl  IM'€30BUIMpOMiHIOBaYa. Ha  OCHOBI  BHIIIEHaBEACHOL
eKCIIEpUMEHTAIbHOT YCTAaHOBKH OYJIM MpOBeJIeH] J0cian 3 GuUIbTpaLii MOTOPHOIO Macia KepHOM
MiCYaHMKa; KEpH MaB BUCOTY 18 MM Ta miameTp 53 MM.
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Bynu npoBeneHi ekcriepuMeHTalbHI JOCTIIN 3 aKyCTUYHUMU XBWJISAIMH Ha 9acTtoTi 2,7 k[ s
JEKUIbKOX 3Ha4eHb THCKY B KEPHOTpUMadi. AKYCTHYHI KOJUBaHHA (OPMYBAIHNCh B KEPHOTpUMAUi
skl OyB 3alIOBHEHUII MOTOPHUM MacTHJIOM, B MacCTHJIi 3HAaXOJMBCS BHIIPOMIHIOBAY aKyCTHYHUX
XBWIb - OyJla BUKOpPHCTaHa CHUCTEMa IT'€30/IMCKIB; KE€PH 3 MICKOBHMKA OyB PO3TAIIOBaHMN HA JHI
KEepHOTpHUMAaYa.

Hocnigu 3 dinpTpamii ByraeBOIHIB KEPHOM IMiCYaHUKA MPOBAAMIUCEH IS TOCTATHHO BEIIUKHX
IHTEepBaJIiB Yacy, CIOYaTKy Ha MPOTA31 NEKUIbKOX 10 BUMIPIOBAIM CEPEAHIO BEIUYHMHY MaCH
(GiTBbTPOBAaHOTO MOTOPHOTO MAacTHJa, a MOTIM BUMIPIOBAJIM CEPENHIO BEIWYMHY Macu
(GTBTPOBAaHOTO MOTOPHOT'O MAacTWJIa NPU HASBHOCTI aKyCTHMYHHMX KOJIMBaHb. Jleski 3 OTpuMaHHX
pe3ysbTaTiB HaBE/ICHI Ha pUC.4, KBAIPATUKHU - TIO3HAYAIOTh (DIJIBTPAIIIO B MPUCYTHOCTI aKYCTHUHUX
KOJIMBaHb, a TPUKYTHUKH TO3HAYaIOTh (UIBTPAIliI0 y BIICYTHOCTI aKyCTHYHUX KojiuBaHb. [lo oci
abcruc tuck P B 6apax, 1o oci opAMHAT MOTIK (PiTbTpoBaHOTO MacTHiIa B, r/roauna.

B,r/roguHa.
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PucyHnok 4- @inbrpanisi MOTOPHOT0 MACTHJIA KEPHOM NilIAHMKA.
BUCHOBKMU ta npakTu4He 3Ha4YeHHS

[IpoBeneHi ekcriepuMeHTaIbH1 JOCII AN OKa3aJIy, 10 (PUIbTpallis ByTrJI€BOIHIB KEPHOM MIIIaHUKA
IIPU HasIBHOCTI aKyCTUYHUX KOJIMBaHb 301IbIIYETHCS Ha JIECATKH MpoueHTiB. OTprMaHi pe3yinbTaTi
BaYJIMBI JUIsl pO3POOKH XBHUIIBOBOT TEXHOJIOT1i OYMCTKH (PUIBTPIB CBEPAJIOBUH Ta MABUILEHHS 1€01TY
CBEP/UIOBHH.
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FILTRATION OF HYDROCARBONS BY POROUS CORE IN THE FIELD OF
ACOUSTIC OSCILLATIONS

Purpose. The task was to investigate the effect of acoustic oscillations on the filtration of
hydrocarbons by the core of a porous medium for different pressures. The paper present the
results of an experimental study of hydrocarbon filtration by a porous medium core in the
presence of acoustic oscillations with the frequency of 2,7 kHz. Porous sandstone cores with a
height of 18 mm and a diameter of 53 mm were studied. The core holder was filled with engine
oil which contained a piezoelectric acoustic oscillator, the electrical signal to the emitter was
generated by a generator and amplifier. During the studied filtration, the core was located at
the bottom of the core holder, which was filled with liquid hydrocarbons, which were used as
engine oil.

The aim was to investigate the effect of acoustic oscillations on the filtration of hydrocarbons
in a porous medium. For this purpose, an experimental setup, amplifier and piezoelectric
emitter of acoustic oscillations were made, sandstone cores were prepared, experiments were
performed and the mass of the filtered liquid was estimated.

Methodology. An experimental study of the effect of acoustic oscillations with a frequency
of 2.7 KHz on the filtration of hydrocarbons by a sandstone core for different pressures was
performed in laboratory conditions. Amplified oscillations from the electronic generator were
applied to the piezoelectric emitter located in the core holder, which was filled with motor oil,
the pressure in the oil was changed using a reducer and manometers. The mass of core-filtered
oil was measured by electronic scales.

Originality. It has been established that acoustic oscillations effectively affect the filtration
of hydrocarbons in porous media and increase filtration by tens of percent.
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Findings and practical implications. Experiments have shown that acoustic oscillations in
a porous medium filled with hydrocarbons increase the filtration of hydrocarbons. The use of
acoustic oscillations for processing around the filter space of wells will increase the flow rate
of wells.

Experiments have shown that in the presence of acoustic oscillation, the filtration of engine
oil by the sandstone core increase by tens % relative to the amount of filtration in the absence
of acoustic oscillations.

Relevance of the topic. Increasing the flow rate of wells is an important scientific and
practical task, its solution can be cleaning the filter zone from clogging and improving the
filtration of useful fluid Under the action of acoustic oscillations.

Keywords: hydrocarbon filtration; porous medium; acoustic oscillations; well; around the
filter area; debit.
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