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Posensioacmocs 0is npysicnux konusans Ha 3miny Qitempayii HaghmooOSHOL CyMii 8 HACUNHIT MOOEIL NIAC-
ma. [looano kopomiuii 02150 MeopemusHux ma eKCREPUMEHMANLHUX OOCHIONCEHb I3 GNIUEY NPYICHUX KOIUBAHL HA
630€M036 SI30K (DI0I0Y 3 NOBEPXHEIO KOJEKMOpa ma IHMeHCUDIKayito npoyecie menioooMiny 6 2azax ma PiouHax.
Ha cneyianvno cmeopenomy excnepumeHmaibHoMy YCMAamKy8anti NPO8eOeHO eKCHePUMEHMANbHI OOCTIONCEHHSL 3
6NIUBY NPYIHCHUX KOIUBAHb HA 3MIHY YCMAAEHOT Diibmpayii npomMuciosux 3paskie Hagmu 6 006800HEeHIl HACUNHIT
mooeni niacma. Ha ocnoei excnepumenmanvhux 0ocaioxcens 0yna nobyooeana ma npoanauizo8ana spapiyna 3a-
JIeHCHICMb 3MIHU BIOCOMKOB020 CNIGBIOHOUICHHS HAPMU | NIACMOB0I 800U 8I0 HAKONUYEHO20 00 €My 8I0iOpanux
npob. Onucano ¢izuuni echexmu, siKi maru micye 6 x00i npogedeHHs excnepumenmie. Ilpoananizosano pesyromamu
EKCNePUMEHMANbHUX OOCTIONCEHb MA 3P0OJIEHO BUCHOBKU WOO00 NPAKMUYHOL0 BUKOPUCTIAHHS OMPUMAHUX PE3Yilb-
mamis.

KnrouoBi croBa: npykHi KonuBaHHs, GibTpalis, HadTa, HACUITHA MOJIENh

Paccmampusaemcs 6o30eticmeue ynpyeux Koiebanuil Ha usmeneHue Quabmpayu HepmesooaHol cmecu 6 Ha-
cvinnoll modenu naacma. Ilpedcmasnen Kpamkuti 0030p meopemuyeckux u IKCHEPUMEHMATbHBIX UCCAe008ANUIL NO
BIUANHUIO YNPY2UX KONEOAHULl HA 83AUMOCEA3b PIIOUOA C NOBEPXHOCINBIO KOJIEKMOPA U UHMEHCUDUKAYUIo npoyec-
co8 mennoobmena 8 2azax u sHcuoxkocmsax. Ha cneyuansno co30annom sKcnepumMeHmanbHom 0oopyo0oeanuu npose-
OeHbl IKCNEePUMEHMANbHBIE UCCAEO08ANUA O GIUAHUIO YRPY2UX KONeDaHUll Ha U3MeHeHue YCIaHo8usuelics Quibm-
Dpayuu npomvluLIeHHbIX 00pasyos nedmu 6 00600HeHHOU HacLinHol Modenu niacma. Ilo pesynbmamam sxcnepume-
HMATLHBIX UCCTe008AHUL NOCMPOEHA U NPOAHATUSUPOBAHA 2PAPUUECKAs 3A8UCUMOCTb UBMEHEHUs. NPOYEHMHO20
COOMHOWEeHUA Hedmu U NAACOBOL 800bl OM HAKONJIEHHO20 00bema omobpannvix npob. Onucanvl QusuuecKue
aghexmol, Komopbvie umenyu Mecmo npu nposedeHuu dKcnepumenmos. Ilpoananusuposansvl pes3ynomamsl IKCHepU-
MEHMANLHBIX UCCAe008ANULL U COENaHbl 86180061 OMHOCUMENLHO NPAKIMUYECKO20 UCNONb308AHUA NOTYUEHHBIX pe-
3YIMAMOS.

KuroueBsle cioBa: ynpyrue koiebanusi, Gpuibtparys, He(Th, HACBITHAS MOJIENh

The article deals with the influence of mechanical oscillations on oil-water mixture filtration change in bulk
reservoir model. A brief review of theoretical and experimental studies of the influence of mechanical oscillations
on fluid interconnection with the surface of the collector and intensification of heat exchange processes in gases and
liquids. Experiments concerning mechanical oscillations influence on steady filtration change of crude oil in water-
flooded bulk reservoir model have been carried out. The experiments were conducted on specially constructed ex-
perimental equipment. Graphical dependence of oil and formation water percentage ratio change from the accumu-
lated volume of samples has been made and analyzed on the basis of experiments. Physical effects that occurred
during experiments are described. Results of experimental researches are analyzed, conclusions are made concern-
ing practical use of the obtained results.

Keywords: mechanical oscillations, filtration, oil, bulk model

B ymoBax 3HauHOro gAedinUTy NaIUBHO-
CHEPreTUYHHMX PECYPCiB B YKpaiHi 0COOJUBO BaxK-
JUBUMH 1 aKTyaJIbHUMH € POOOTH, CIIPSIMOBaHi Ha
MIJBUIICHHS HAQTOra30BUIYUYCHHS 3 ILIACTIB.

B ocranHi poku Bce Oible 3pocTae 3HAYSHHS
Br100yBaHHs HaTH I rasy Ha PONOBMINAX, SIKi
3HAXOATHCSL HA 3aBEPLIAIBHIA cTaii po3podku i3
3HaYHOIO OOBOJIHEHICTIO TMPOAYKIliT BHIO0OYBHUX
CBEpJIOBUH.

J10 MepCrneKTUBHMUX Ta €KOJIOTIYHO Oe3MeUHUX
crnoco6iB iHTeHCHbiKallis BUIOOYTKY BYIJICBOAHIB
CIiI BiIHECTH CHOCOOM, sKi TIPYHTYIOTBCSA Ha
BIUIMBI NIPY)KHUX KOJIMBaHb Ha HA(TOTa30HACHYCHI
MOPOJIH.

Ha choroanimHiii 1eHb IPOBEACHO HHU3KY Te-
OPETUYHHUX Ta EKCIEPUMEHTATLHUX )Z[OCJIiII)KeHI) 13
BIUIMBY TNPYKHMX KOIMBaHb HA B3a€MO3B 30K
(pmroiny i mOBEpXHI KOJNEKTOpA, Bif SIKOro 3ane-
JKUTh 3MiHa MBUAKOCTI QimbTpanii duroiny B Had-
TorazoHacuueHux moponax [1,2,3]. OcHoBHa Hac-
THHA JOCITIKEHb CIPSIMOBaHA Ha OIIHKY BILIHBY

MOJISl PYKHUX KOJTMBAaHb, HA PEOJIOTTYHI Tapamer-
pu duroiny. Tak, B poOoTi [2] po3riisaaeTbes 3MiHa
B’SI3KOCTI TPaHC(OPMATOPHOTO Macia I JI€E0
HU3bKOYACTOTHUX TPYKXHHUX KOJIUBAHb 3 IOJAJIb-
UM TIPOJIOBXKEHHSAM e(pEeKTy MPOTIrOM TEBHOTO
nepiofy Yacy, SKAH 3aJeKUTh B TPUBaJIOCTI
BITMBY. Takox aBTOopamu [2] po3rismajoch IMH-
TaHHs, MIOJO BIUIMBY KOJMBaHb HA MOBEPXHEBHH
HATAT PiMH, PE3yIbTATH EKCIIEPUMEHTIB CBiYaTh
PO 3MiHY IOBEPXHEBOIO HATArY Ta 3aJICKHICTH
eexry Bix TpUBaIOCTI Aii.

B poGori [4] mocmimkyeThest BIUIMB YJIbTpa-
3BYKOBHX KONIMBAHb aMILTITY\M Ha PEONOTIYHI Xa-
PAKTEPHCTUKH B’SI3KO-TIPYXKHOT PiTUHHA. ABTOPOM
moOyToBaHi peosIoriyHi KpUBI Tedii MOJEIbOBaHOI
pPIIMHYE TIpU PI3HHX aMIUNTYJaX YIbTPa3BYKOBHX
KONTMBaHb. BcTaHOBIEHO, 10 B’SI3KICTh Ta MPYX-
HICTh PIIMHU 3MEHIIYETHCS 32 PaxyHOK pyHHY-
BaHHS CTPYKTYPHUX 3B’SI3KiB MEBHHUX BH/IIB.

Brius BiOpaiiii Ha peosioriyHi BIACTHBOCTI
B’SI3KO-TUTACTUYHUX PIIUH JOCIiIKYBall B poOOTi
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1 — HOyTOYK 3 IporpaMHUM 3a0€3MeYeHHSIM, 2 — TePMETHYHE YIIUTbHEHHS, 3 — EMHICTh 3 HaTOMO,
4 — eMHICTb 3 BOJIOIO, 5 — EMHICTb 3 IJIACTOBOIO BOJIOHO, 6,11 — TEKCTOJIITOBI AUCKH, 7 — F'yMOBa MeMOpaHa,
8 — Manomertp, 9 — HacuITHA MOJIENb T1acTa, 10 — MeraneBuil HWIHAP, 12 — eHTpaTbHUI OTBIp,
13 — BomoHacHYeHa YaCTHHA MOJIeNI Tuiacrta, 14 — HaToHacHYeHa YacTHHA MO IiacTa,
15 — m’e30BUNTPOMiHIOBAY

PﬂcyHOK 1 - Cxema CKCIIEPUMEHTAJIBHOI'O YCTATKYBAHHSA

[5]. ABTOpamMu BHSBJICHO BIUTHB YaCTOTH KOJWBAaHb
Ha BJIACTUBICTh TIIMHUCTUX Ta IIEMEHTHUX PO3YH-
HiB y mianasoni 4actor Bix 30 1o 1000 I'n, a Takox
3aIPONIOHOBAHO BEPCIIO, IO BiOpawis i€ Ha move-
proBy 3MiHY B32€EMOPO3MIIEHh YaCTOYOK ITICKY
abo LEMEHTY Ta BUKJIMKAE 3arajibHe IMOCIa0ICHH
CHJI MDKMOJIEKYJISIPHOT'O 34EIUIEHH 1, IK HACIIIOK,
MiIBUICHHS TUTMHHOCT] CYMIIIIi.

PoGora [6] mpucBsyYeHa AOCTIIHKEHHIO aKyc-
TUYHOTO BIUTUBY HA IHTCHCH]IKAIIIO TEUIOOOMIHY
B rasax Ta pimunax. Tak, aBropamu Oyino oTpuma-
HO TPHUPICT 3HAYCHHS Koeq)uneHTa TETUIOBi1adi,
OTPUMAHOMY B 3BYKOBOMY IIOJ Y zuana30H1 Bix
1,05 no 20 pas. Taki po3xomkeHHs MOB’si3aHi 3
PI3HUMH YMOBAMH EKCIICDUMEHTIB 1 3 DI3HUMH
migxonamu 710 (GisuyHOi MOIENi Tpolecy, AKui
BUKOPUCTOBYETBCS PU 0GPOOLI PE3yIIbTaTIB.

HenocraTHbo BUBYUEHWMH € MEXaHI3MH B3ae-
MOJIi1 MOJsl MPY>KHUX KOJIMBaHb i3 MOPOBUM Had-
TOBOJIOHACHYEHUM CEPEIOBUIIEM IUIACTA il Yac
(inbrpauii HadhTOBOAAHOI CyMilLi y HBOMY.

Meroro excniepuMeHTIB Oy/no JOCITIUKEHHS i
BCTaHOBJICHHSI SIKICHOTO 1 KUIBKICHOTO BIUIUBY
MPYXKHUX KOIMBaHb Ha 3MiHy (QimbTpamii HadTO-
BOJISIHOT CYMIIII B HACUITHIN MO MiacTa.

JlocmiKeHHST TIPOBOIMIIMCH Ha CIIEIiabHO
CTBOPEHOMY EKCIEPUMEHTAILHOMY YCTaTKyBaHHI,
300payKeHOMY Ha pUCYHKY 1. YcTaTKyBaHHS CKJIa-
JIa€ThCsl 3 MeTaleBoro muwiinapa 10, oOMexeHoro
TekcrojitoBuMu auckamu 6 1 11. Humiagp 10 —
mopoBe cepenoBuiie, 40% skoro HacuueHo Had-
TOIO, a pelITa — IJIacTOBOK BOIOK. Jiist cTBOpeH-
Hsl cTaOUTBHOTO HAJUIMIIKOBOT'O THUCKY (iMiTarlis
TipCHKOT'0 THCKY) Ha MOJIENb TIIACTa BUKOPHCTOBY-
€TbCS €EMHICTh 3 BOJOK 4, PO3MIll[cHa HAa BHCOTI
H,. ITpumus Ha(bm Ta IJJACTOBOI BOJU B HACUIIHY
MOJIe/Ib [LIACTa 3/iCHIOKT 3 JOMOMOIO0 €MHOC-
Tei 3 Ta 5, sKi po3MIllIeH] BiAMOBITHO HA BUCOTAX
H,ta H;. )In;[ PO3MEXYBaHHS BOJW 3 EMHOCTI 4 Ta
MOpPOBOTO cepefoBhla 9 crnyrye memOpana 7.
Tuck Hazy MeMOpaHOO QIKCYEThCS. MAHOMETPOM 8.
Buxin ¢moiny 3 mozeni muacra 9 31ilCHIOETbCS
Kp13I) ueHTpanbHuii oTBip 12. CTBOpEHHS B HACUII-
Hill MOzIeNl TiacTa Mojsl MPYKHUX KOJIMBAaHb BiJl-
OyBaeThCsl 3a paxXyHOK poOOTH reHepaTopa 15, pe-
TYJIOBaHHSl TapaMeTpiB SIKOTO 3/IHCHIOEThCS 3a
JIOIIOMOT'0I0 HOYTOYKa 3 MPOrpaMHUM 3a0e3IeueH-
HaMm 1.

Jnst MoJieni TTOpoBOTO cepefoBuIa 9, BUKO-
pucroByBaBcs Tmicok i3 ¢pakuismu 0,10-0,4 M.
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Pucynox 2 — I'pagix 3minu BincorkoBoro cniBBignomenns Haptu (1) i nacroBoi Boau (2)
Bil HAKONMYEHOT0 00’ €My BiTiOpaHuXx NPood

[Ticok momepenHLO MPOCiOBAaBCs, MPOMHUBABCS
PO3YMHOM COJISIHOT KUCJIOTH, a TIOTIM JHUCTHIILOBA-
HOI BO/IOI0. €MHicTh 10 mmicisi 3armoBHEHHS Iic-
KOM BTpamMOOBYBaJld MEXaHIYHHM BiOpaTOpOM
MpOTATOM 1 ToAMHY.

Jlnst HacCMYeHHS TIOPOBOTO CEPEOBUINA BHKO-
PHUCTOBYBINCH MPOMHCIIOBI 3pa3ku HadTH (Koe-
¢imienT auHamivaoi B’si3kocti 50 mllarc mpm
20°C) Ta mumactoBoi Bomu (MiHepamizamis 200
I/KT).

€MHoOCTI 3 1 5 I HiATpUMAaHHS YCTaJIEHOTO
THUCKY Ta IIBUIKOCTI Ha/IXOJKCHHSI q)mo'my B IIO-
pOBe cepeloBHUIlle BUKOHAHI y BUTJISI TOCYIUHH
MapiorTa.

B skocti reHeparopa BHUKOPHCTOBYBABCS
1’ €30reHeparop IMIyJIbCiB THCKY yIapHOi il Ha
ocHoBi 1’e30kepamiku [ITC-19. Yacrora moBTO-
peHHs1 iMITynbCiB TeHepaTopa 15 cranosuna 1 I,
CIIEKTp IMITyJIbCY BMIlIyBaB rapMoHiku Big 10 1o
40000 I'm.

ExcniepuMeHTalIbHI  JOCITIPKEHHS 13 BIUIUBY
MPY)XKHUX KOIMBaHb Ha 3MiHy QinmbTpamii HadTO-
BOJISIHOT CyMIIlll B HACUITHIM MOAENl mjiacTa mpo-
BOJWJIACH B TAKIH MMOCIIIAOBHOCTI:

1. TigpoarHaMivHO 3’€qHYBaIU €MHOCTI 3 1 5
3 MOPOBHM CEpeAOBHINEM 9; MpOTAroM 3 TOAUH
3MificHIOBaIM (UIBTpallif0 HA(TOBOASIHOI CyMIIIi
Kpi3b IMEHTpaIbHUI OTBip 12 10 BCTaHOBIICHHS
YCTaJICHOr0 peKUMy (QUIbTpamii 3 HE3MIHHUM
CHIBBIJHOIICHHSM Ha()Ta-BOAa B BifiOpaHii mpooi
Ha piBHI 30% 1 70% BIAMIOBIAHO.

2. Tlpu ycraneHiit ¢inpTpanii HapTOBOAIHOL
CyMIIlli MPOBOJMIIN BiOiIp MpoOu cymimri 00’ eMoM
10 cM® i BM3HAYAIM BiICOTKOBHMI CKIIal HaTH 1
M1acTOBOI BOAM Yy BimiOpaHii mpo6i. s minBu-

IICHHS TOYHOCTI BUMIPIOBaHb Bi0ip MOBTOPIOBA-
nu 20-25 pas.

3. Bmukanu renepatop iMmynbciB 15 mns mii
HAa HACUITHY MOJENb TUTacTa i MpOTAroM Horo po-
00TH mpoBomMNIM BimOip mpobu cymimi 00’eMoM
10 cM” Ta BHM3HAYaIM BIICOTKOBUH CKiaa HAQTH 1
TTACTOBOI BOMM Y BiiOpaHii mpobi, aHAIOTI4HO,
SK 1 B IONEpETHLOMY BHUIIAJIKy BIIOIp MOBTOpIOBA-
nu 20-25 pas.

4. JInst HAOUHOTO MPEICTABIICHHS PE3YJIbTaTIB
JOCIIDKEHb  TO0yI0BaHa rpadivHa  3aIeKHICTh
(puc. 2) 3MiHHM BiICOTKOBOIO CIIBBIIHOIIECHHS Ha-
¢TH 1 mIacToBoi BOMM BiJl HAKOMHYEHOTO 00’ €MY
BifiOpaHux mpod.

Amnanizyroun moOyaoBaHi rpadikd Ha PHCYH-
Ky 2, MOJKHA 3pOOMTH BUCHOBKH:

1. ®inprpanis nHadroBOmsHOI Ccymimi 6e3
BILUIMBY TOJI NIPY)KHUX KOIMBAHb BiIOYBA€ThCS 3
BiJICOTKOBMM CITiBBI/IHOIICHHAM Ha)TH i IUIacTo-
BOI Boau B Mexax 30% 1 70%.

2. Ilicns yBiMKHEHHS TeHepaTopa 15 crocre-
piraerbcsi 3MiHa BiJICOTKOBOT'O CITIBBIIHOIICHHS Y
BiZliOpaHuX mpoOax y OiK 30UTbIIEHHS YaCTKH Ha-
(TH BiTHOCHO IMOYATKOBOTO 3HAYCHHSI.

3. Uepe3 roauHy micyisi YBIMKHEHHSI TeHepa-
TOpa BiJICOTKOBE CHIBBIJIHOIICHHA Y BiIiOpaHHX
npobax HadTH i TIACTOBOT BOIU CTabLIi3yBaIoCh
Ha piBHI 55% 1 45% BiAMORBIAHO.

®iznuni ehekTH BUHUKAIH B XOJi MPOBEICH-
Hsl €KCIIEPUMEHTIB MPH CTBOPECHHI B HACHUIIHIA MO-
JleTTi TIacTa IMojisl NPY)KHHUX KOJHMBAaHb, 3aBISIKH
SIKMM OYIIH Ofiep>KaHi pe3yIbTaTH:

— 3MEHIICHHS e(eKTUBHOTO TEePTs MiXK MOPO-
JO10 1 (DITIOiZIOM, SIK HACTIIOK — MIJBUIICHHS PYyX-
JUBOCTI PIIUHH;

( 55
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— BHACIIIOK MPOXOUKEHHS MNPY)KHOI XBHII
CIIOCTEPIraoThest (hasu posTary Ta (asu CTUCKY,
o B mapi BiOpallisi CKeNnery 1 PiIuHH BHKIMKAE
edexr BiOpauiiinoro Hacocy;

— 3MiHa (OPMH MEHICKa Ha MEXi IOALTY IBOX
(a3, sIK HACHIZIOK 3MiHA KaIlUISIPHOTO THUCKY.

BucHoBok

PesynbraTti ekcriepuMeHTaNbHUX JOCIiIKEHb
BKa3ylOTb Ha 3HAYHWH BIUIMB IIOJS NPYXKHHX KO-
NMBaHb T yac GinbTpanii HaGTOBOAAHOT Cymii,
a caMe 30UTbIICHHS BiICOTKOBOTO CITiBBIHOIICHHS
Haptu 3 30% no 55%. Otpumani pesynbraTd B
N0JaNbIIOMy OyAyTh BUKOPHCTaHI JUIsl YAOCKOHA-
JICHHSI TEXHOJIOTIi iHTeHcH]iKaiii BUIOOYTKY BYT-
JICBOJIHIB.

Jimepamypa

1 Jpionenko B.I1. IloBbimeHne MpOAyKTHB-
HOCTH MW p€aHMMalllsd CKBaXXUH C NPUMCHCHHUEM
BruOpoBonmHOBOro Bozzaeicteust / B.I1. [Ipibnenko,
P.H. Kamanos u ap. — M.: Hempa, 2000.— 381 c.

2 Tagues C.M. Hcnonbs3oBanue BHOpanuu B
noosrye Hedrr / C.M. T'agues. — M.: Henpa, 1977.
—159c.

3 Kysuenos O.JI. [Ipumenenune yiapTpa3Byka B
HedrsaHol mpomsbinuienHoctn / O.JI. KysHernos,
C.A. €Epumona. — M.: Heapa, 1983.— 192 c.

4 Ilemxosckuii C.JI. BnusHue ymbpTpasByko-
BBIX KolleOaHUIl Ha TEUCHUE BS3KO-YNPYTOH KHI-
koctu / Ilemkoeckuit C.JI., Tenepano M.B.,
Kaypman M.U. // Mexanuka nmonmumepos. — 1971.
— No6. —C. 1097-1100.

5 Legrand Clande, Gourves Roland. Etude de
I’influence de lafrequence de vibration sur les
proprietes rheologiques des mélanges de sable on
de ciment en d’ean «C.r.Acad Sci.», 1973, 277,
N 15, A 773-776.

6 Kamammnwnkos H.B. BubGponporpeB Bsi3knx
HedrenpoaykroB / H.B. Kanamuukos, B.W. Yep-
HukuH. — M.: Hempa, 1961.— 76 c.

Cmamms naoitiuina 00 pedaxyiinoi koneeii
09.08.11

Pexomendosana 0o opyxy npogpecopom

A. b. Tapxom

U

® |SSN 1993—9965. HaykoBuit Bichuk IGHTYHI. 2011. Ne 3(29)



