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Pedepar/anoTamis:

1. Incepraniiina po60Ta IPUCBIYEHA BUPIIIEHHIO aKTyaJIbHOrO HAYKOBOIIPUKJIAAHOTO 3aBAAaHHS MiIBULLIEHHS
edexTUBHOCTI 06J1aJHAHHSI TiIPOre0JIOTIYHMX CBEPAJIOBUH MIJIIXOM PO3POOKM HOBOI TEXHOJIOTI] 3aCTOCYBaHHS
0JI0KOBUX I'PaBiliHUX (PiNbTPIB i3 BUKOPUCTaHHSIM 6i0I0JIiIMEPHOI BSDKy4O0i pEYOBUHY Ha OCHOBI Nolinaktuny (PLA).
AKTyaJipHICTh TEMU 06yMOBJIEHA HEOOXIIHICTIO 3a6€311e4YeHHs CTabiIbHOI POGOTH TifIpPOre0JIOTiYHMX CBEPAJIOBUH Y
CKJIA[IHUX TipOreosIOTiYHMX YMOBAX, 30KpeMa y MyXKUX Ta CIa003L,EMEHTOBAHUX [TIOPOJAX, i€ CIIOCTEPIraloThCs
IIpoLleCcy IiCKyBaHHSI, KOJIbMATyBaHHS Ta 3HIDKEHHS IIPOYKTUBHOCTI CBEPJIOBUH. Y po6OTi 3p061eHO
KOMIIJIEKCHU aHali3 iCHYI0UMX KOHCTPYKLiH QinbTPiB riiporeoyoriyHuxX CBEpI0BUH, BCTAHOBJIEHO iX OCHOBHI
IepeBaru Ta HeJloJIiKy, a TaKOXK OOI'PYHTOBAHO [OLIbHICTh 3aCTOCYBaHHS 0JIOKOBUX IpaBiiHUX QinbTpiB. [IokasaHo,
IO TpanguLUiliHi KOHCTPYKLii PinbTpiB, 30Kpema cityacTi Ta nepdopoBaHi, He 3a6e31e4yI0Th HeOOXiTHOTO PiBHS

dinpTpauii B yMoBax HEOQHOPITHUX I'PaHyJIOMETPUYHUX CKJIATiB ITOPif, 10 IPU3BOAUTD [0 3HIDKEHHS



eKCILTyaTaliiiHoi HafiitHOCTi cBepI0BUH. HayKoBa HOBM3HA POOOTU MOJISITae y po3p0o6JIeHHI IPUHIUIIOBO HOBOI
TEXHOJIOTii POpMyBaHHS 6JIOKOBUX I'paBifHUX QinbTpiB, 10 6a3yeThCs HA MONIepPeSHbOMY OMOHOJIIYyBaHHi
rpaBilfHOro MaTepialy Ha JeHHil IOBEPXHi 3 BAKOPUCTaHHSIM B'sKy4oi pedoBruHU (PLA) 3 nopanpinm Horo
PO3MOHOJIIUYBaHHSM Y CBEPIJIOBUHHUX YMOBAX IIiJl [ii€l0 BOJHOTO CEPENOBUILA. Y AUCEPTAaLlii BUKOHAHO
OOIpYHTYBaHHS CKJIany 6i0roJIiMepHOro rpaBiliHOrO KOMIIO3UTY Ta JOCJiIKEeHO BIJIMB MacoBOi KOHIeHTpalii PLA i
rpaHyJIOMETPUYHOTO CKJIa/ly IpaBito Ha (i3uKO-MeXaHivHi Ta rinpaiivyHi XapakTepuCcTUKU MaTepiaiy. [IpoBeneHi
IOCJIiIKEeHHS [10Ka3aiu, o 3i 36iableHHsIM BMicTy PLA BinOyBaeTbCs CyTTEBE MiJiBUILLEHHS MIIJHOCTI KOMIIO3UTA,
110 3a6e3evyye HEOOXiIHY HeCy4y 3IaTHICTb IIPYU TPAHCIIOPTYBaHHI 6JI0KOBOTO IpaBiliHOrO (ibTpa B CBEPJJIOBUHI.
BopHovac BCTaHOBJIEHO, 11O NpY 36i/1bLIEeHHI pO3Mipy 3€peH IpaBilo MillHiCTb 3HUKYETHCS, 1110 MOSICHIOETHCS
3MEHIUIEHHSIM IJI0Ii KOHTAKTiB MK 4yacTuHKaMu. Oco6JIMBY yBary NpUAijieHO LOCIIIPKEHHIO IPOLecy
PO3MOHOJIiYyBaHHS 6i0N0JIiIMEPHOr0 rpaBiliHOr0 KOMIIO3UTa Y BOGHOMY CEpeloBuilLi. EKCIepMMeHTalbHO
BCTAHOBJIEHO, 1110 TPUBAJIICTb KOHTAKTY 3 BOLOI0 CYTTEBO BIVIMBAE HA 3HMKEHHS MILIHOCTI Marepiay, mo €
BH3HAYaJIbHUM (PAKTOPOM IIPY PO3PAXYHKY NOIYCTUMOI IIIMOVMHN TPAaHCIIOPTYBaHHS (iibTpa. BUKOHAHO CTEHOBI
IOCJiIKEeHHS NIpoL,eCy TPaHCIIOPTYBAaHHS 06i0N0JIiIMEPHOTO IPaBifiHOrO ejleMeHTa QisbTpa 110 CTOBOYPY
CBEPIJIOBUHU. BCTaHOBIEHO 3aKOHOMIPHOCTI BIIJIMBY HaBaHTaKE€HHS, IIBUJIKOCTI TPAHCIIOPTYBaHHS Ta CKJIaLy
KOMITIO3UTa Ha FPaHUYHY ITIMOUHY CIycKy (inbTpa. EKCiepuMeHTaNbHO HifTBepIKeHO, 110 pyHHYBaHHS
(dinbTPYBAJIPHOTO €JIEMEHTA BilOyBaeThCsl BHACIIOK KOMIIJIEKCHOI Aii riApoguHaMiyHMX Ta MEXaHIYHUX
HABaHTaXE€Hb, & TAKOXK PYMHYBaHHS CTPYKTYpH y 6ionosimepHiit maTpui PLA. Ha OCHOBi OTpUMaHUX pe3yJIbTaTiB
PO3p06JIEeHO MaTeMaTUYHy MOZEJIb BU3HAYEHHS JOIyCTUMOI IMIMOMHY TPAHCIIOPTYBaHHS 6JIOKOBOTO IPaBiitHOrO
dinbTpa, sIKa 6a3yeThCs HA [I0ENHAHHI 10JI0KEHb MEXaHiKU PiAUHYU Ta MeXaHiku 1edOpMOBaHOTO TBEPAOIO Tija.
Mopesnb BpaxoBye 3MiHy MiLIHOCTi KOMIIO3MTA B Yaci 3aJI€JKHO BiJl YMOB BOJJOHACUYEHHS], 10 O3BOJISIE OiJIbII TOYHO

[IPOTHO3YBATU MOBEIiHKY (PiIbTpaA Mifl 4ac MOro CIYCKY y CBEPIJIOBUHY.

2. The dissertation is devoted to solving the axryal scientific and applied problem of improving the efficiency of
hydrogeological well completion through the development of a new technology for the application of block gravel
filters using a polylactide (PLA)-based biopolymer binder. The relevance of the topic is o6ycnosnena by the need to
ensure stable operation of hydrogeological wells under complex hydrogeological conditions, particularly in loose
and weakly cemented formations where sanding, clogging, and reduction in well productivity occur. The work
presents a comprehensive analysis of existing hydrogeological well filter designs, identifies their main advantages
and disadvantages, and substantiates the feasibility of using block gravel filters. It is shown that traditional filter
designs, particularly mesh and perforated filters, do not provide the required level of filtration under conditions of
heterogeneous granulometric composition of formations, which leads to a decrease in the operational reliability of
wells. The scientific novelty of the work lies in the development of a fundamentally new technology for forming
block gravel filters based on the preliminary monolithization of gravel material at the surface using a PLA binder,
followed by its demonolithization under downhole conditions under the action of an aqueous environment. The
dissertation substantiates the composition of the biopolymer gravel composite and investigates the influence of
PLA mass concentration and gravel granulometric composition on the physical-mechanical and hydraulic
characteristics of the material. The conducted studies showed that an increase in PLA content significantly
improves the strength of the composite, thereby ensuring the required load-bearing capacity during
transportation of the block gravel filter in the well. At the same time, it was established that an increase in gravel
grain size leads to a decrease in strength due to the reduction in the contact area between particles. Special
attention is paid to the investigation of the demonolithization process of the biopolymer gravel composite in an
aqueous environment. Experimental studies established that the duration of water contact significantly affects the
reduction in material strength, which is a determining factor in calculating the permissible transportation depth of
the filter. Bench-scale studies of the transportation process of a biopolymer gravel filter element along the
wellbore were carried out. The regularities of the influence of load, transportation velocity, and composite
composition on the limiting filter descent depth were established. It was experimentally confirmed that the
destruction of the filter element occurs due to the combined action of hydrodynamic and mechanical loads, as well
as the degradation of the structure within the PLA biopolymer matrix. Based on the obtained results, a



mathematical model for determining the permissible transportation depth of a block gravel filter was developed.
The model is based on the combination of fluid mechanics and solid mechanics principles. The model takes into
account the time-dependent change in composite strength under water saturation conditions, which allows more
accurate prediction of filter behavior during its descent into the well
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IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: HauioHanbHuMil TEXHIYHMI yHIBEpCUTET "JIHIPOBCHKA

MoJITexHika"

Kopg 3a €IPIIOY: 02070743

Micuesnaxo;pxeunﬂ: npocriekT JImutpa SIBopHuubkoro, JJHinpo, [JHinposceKkuii p-H., 49005, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:
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Imentudikarop ORCID ID: 0000-0002-7653-125X
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IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHM: HauioHanbHuii TexHIYHMIA yHiBepcuTeT "JIHITPOBCHKA

MoJIiTexHika"

Kopg 3a €IPIIOY: 02070743

MicueSHaxo,T.pKeHHﬂ: npocriekT JImutpa SIBopHunbkoro, JJHinpo, JJHinpoBckKkuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue Ipizsume Im's I1o-6aTbKOBI Inkin Onexkcannp BikToposuy
rOJIOBH pagu

Bnacwue IpizBume Im's [1o-6aTbKOBI Inkin Onexkcannp BikToposnd
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY Makypina Onekcannpa AHjpiiBHa

00JIiIKOBHX JOKYMEHTIB



PeecTpaTop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisIIbHOCTI




