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Pedepar:

1. Incepraiis cripssMoBaHa Ha BUPillIEHHS aKTyaJIbHOTO HAyKOBOTO 3aBAAHHS, 10 M0JIATa€ B OO PYHTYBaHHi
[apameTpiB IIPOLECY I1a3MOBOT'0 PO3IIKMPEHHS HACKPI3HUX HU3XIIHUX CBEPAJIOBUH Ha OCHOBI BCTAHOBJIEHUX
3aKOHOMIPHOCTEN 3MiHM €HEPrOEMHOCTI, TEPMOTa304MHaMIYHKX [IapaMETPiB IJIa3MOYTBOPIOIOYOrO ra3y Ta
reOMEeTPUYHUX [IapaMeTpPiB CBEPAJIOBUHM i TeNnopi3nYHNUX apaMeTpiB ripCbKOr0 MacHUBY, 1[0 Ma€ CYTTEBE
3HA4YEHHS I BUA00YTKY KODUCHUX KOMaauH. B po6oTi Briepiie po3po6j1€eHO MaTeMAaTUYHY MOJIEb, 10
CKJIaJIaeThCs 3 TU(EPEeHLialbHUAX PiBHSIHb 30€PEKEHHS MACH, KiJIbKOCTi pyXy i eHeprii Ta piBHSIHb 3a/1€KHOCTI
TEPMIUHOrO PyIHYyBaHHS ripCbKOI IOPOIY, B SIKill BpaXOBAHO B3a€MO3B’ 130K MK ra30JMHAMIYHMMU NTapaMeTpamu

BHCOKOTEMIIEPaTyPHOTO TEIJIOHOCIS i TEpMOHAIIPYKEHUM CTAaHOM TipCbKOIr0 MacUBY Ta 3aJIe’KHOCTI Pi3nyHMX



BJIACTUBOCTEN TEIJIOHOCIA i ripChKOi IOPOaU Bif, TeMIIepaTypy. PIBHAHHA MaTeMaTUYHOI MOZEJIi 3aMUKAIOThCS
BiATIOBITHUMMU KpailoBUMM yMoBaMU. OTpUMaHa cUCcTeMa PiBHSIHb MAaTEMaTUYHOI MOJIEeJli PO3B’I3YI0ThCS

YK CEJbHUM METOOM. PO3P06JIEHO METOJIMKY Ta CTBOPEHO 00JIaZiHAHHS [1J1s1 MOJIEJII0BAJIY ITPOLIECIiB HAarpiBaHHA Ta
TEPMIYHOro pyMHYBaHHS BHYTPILIHLOI IOBEPXHI CBEPAJIOBMHU. Briepiie BCTaHOBJIEHO 3aKOHOMIPHICTD 115
rpagzieHTy Temreparyp Ha 60KOBOi IIOBEPXHi CBEPAJIOBUHM Bif] TEIJIOra30AMHAMIYHNX [TapaMeTpiB
I171a3MOYTBOPIOIOYOr0 Ta3y Ta FeOMETPUYHUX [TapaMeTPiB CBEPJJIOBUHMY i TeII0(i3sNYHUX BJIaCTUBOCTEN TipChbKOro
MacuBy. Briepiie BCTaHOBJIEHO pallioHaIbHE 3HAYEHHS TPUBAJIOCT] TEPMIYHOI 06POOKYM BHYTPILIHBOI IOBEPXHI
CBEPIJIOBUHY, 110 BiANOBinae MiHiMabHIM €HEPrOEMHOCTI ITPOLECY TEPMIYHOTO PYMHYBaHHS Ta BUSHAYAETHCS
TEMIIEPATYPOIO Ta TEMIOMiI3MYHMMH BJIACTUBOCTSIMU IJIa3MOYTBOPIOIOYOTrO razy. [1py po3mMpeHHi CBEPAIOBUHI
I171a3MOBHMM TEPMOIHCTPYMEHTOM BIIEPIIE BUSHAYEHO, 10 PO3TAIlYBaHHS MaKCHMAaJIbHOTO 3HaYEHHS TEMIIEPATYPH
Ha il [IOBEPXHI, SKOMY BiJI[IOBila€ KOOpJMHATA [I0YATKy PyHHYBaHHS IipCbKOi IOPOIY, BiAansaeThCs Bif, 3pi3y coria
IJIa3MOTPOHA 3i 30iIbILIEHHSIM Yacy HarpiBaHHs. Briepiie BCTaHOBJIEHO 3B'SI30K MiHIMyMy TMTOMUX BUTPAT €HEPTii
Ha PO3IIMPEHHS CBEPAJIOBUH 3 [I09aTKOBOIO TEMIIEPATYPOIO Ta BUTPATOIO I1J1a3MOYTBOPIOIOYOrO a3y, a TaKoX
KIHLIEBUM JIlaMeTPOM CBEPZJIOBMHU. [Ipy 0HAKOBUX 3HAYEHHSIX TEIUIOBOI IIOTY>KHOCTI I1J1a3MU 3aCTOCYBaHHS
KyTOBOTO IJIa3MOTPOHA [103BOJISI€ 3MEHIINTHY Yac JIyLIEHHA ripChbKOI IOPOIY B MTOPIBHAHHI 3 OCbOBUM, 1110, B CBOIO
4epry, NPpU3BOAUTD [0 MiABUIIEHHS NIPOLYKTUBHOCTI IIPOLIECY PYHHYBaHHS IOPOJAM Ta CYTTEBOTO 3MEHIIEHHS
€HEProeMHOCTI. Pe3ysbTaTy TEOPETUYHUX Ta EKCIIEPMMEHTANIbHUX JOCIiIPKEHD [TOKJIaZleHO B OCHOBY «MeTOIMYHUX
PEKOMEHALiN 110 BUOOPY i OOIPYHTYBaHHIO TIAPAMETPIB MPOLECY M7Ia3MOBOTrO PO3IMPEHHS HACKPI3HUX HU3XiTHUX
CBEPIJIOBUMH» 3 EKOHOMIYHAM €(pEKTOM Bifi BIPOBAIPKEHHS B IIPOLIEC PO3LIMPEHHS HACKPI3HUX HU3XITHUX

cBepnJIoBUH 1617 rpH HA METP CBEPAJIOBUHU.

2. The dissertation is aimed at solving an urgent scientific problem, which is to substantiate the parameters of the
process of plasma expansion of downhole wells on the basis of defined patterns of changes in energy consumption,
thermogasodynamic parameters of plasma - forming gas and geometric parameters of well and thermophysical
parameters of massif, which is essential for mineral extraction. A mathematical model consisting of differential
equations of mass conservation, amount of motion and energy and equations of dependence of thermal
destruction of rock was developed in work for the first time, in which takes into account the relationship between
gas-dynamic parameters of high-temperature coolant and thermostressed state of massif and dependence of
physical properties of coolant and rocks from the temperature. The equations of the mathematical model are
closed by the corresponding boundary conditions. The system of the differential equations is solved by a numerical
method. The method was developed and equipment was created, on which was modeled the processes of heating
and thermal destruction of the inner surface of well. A regularity for the temperature gradient on the lateral
surface of the well from the thermo-gas-dynamic parameters of the plasma-forming gas and the geometric
parameters of the well and the thermophysical properties of the massif has been established for the first time. A
rational value of the duration of heat treatment of the inner surface of the well was established for the first time,
which corresponds to the minimum energy intensity of the thermal destruction process and is determined by the
temperature and thermophysical properties of the plasma-forming gas. When expanding a well with a plasma
thermal tool, it was determined for the first time that the location of the maximum temperature on its surface,
which corresponds to the coordinate of the beginning of rock destruction, moves away from the cut of the
plasmatron nozzle with increasing heating time/ For the first time, the connection between the minimum specific
energy consumption for well expansion with the initial temperature and consumption of plasma-forming gas was
defined, as well as the final diameter of the well. At the same values of plasma thermal power, the use of an angular
plasmatron allows to reduce the peeling time of rock compared to the axial, which, in turn, leads to increased
productivity of the rock destruction process and a significant reduction in energy. The results of theoretical and
experimental studies are the basis of "Methodological recommendations for the selection and justification of the
parameters of the process of plasma expansion of downhole wells" with the economic effect of the introduction in
the process of expansion of downhole wells 1617 UAH per well meter.
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