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Pedepar:

1. Incepralist CnpsiIMOBaHa Ha BUPILIE€HHS aKTyaJbHOTO HAYKOBOTO 3aBJAHH4, L0 MOJISIrae B OOI PYHTYBaHHI
[1apaMeTpiB MPOLECY I17Ia3MOBOT0 PO3IIMPEHHS HACKPI3HUX HU3XIAHUX CBEPIJIOBUH HA OCHOBI BCTAHOBJIEHUX
3aKOHOMIPHOCTEN 3MiHU €HEPrOEMHOCTI, TEPMOTa304MHAMIYHNX [IaPaMETPiB IJIa3MOYTBOPIOIOYOTO ra3y Ta
reOMEeTPUYHUX [1apaMeTPiB CBEPJIJIOBUHU i TEMIO()i3NYHUX TapaMETPiB ripCbKOIO MaCUBY, 110 MAa€ CyTTEBE

3HAUEHHS J1S BUJOOYTKY KOPUCHUX KONAJIMH. B po6oTi Bepie po3po6eHO MATEMAaTUYHY MOJIEJIb, 110



CKJIAJIaeThCs 3 U EPEHLiaNIbHUAX PiBHSHD 30€PEKEHHS MACH, KiJIbKOCTI PyXy i €Heprii Ta piBHSIHb 3aJ1€KHOCTI
TEPMIYHOTO PYHHYBaHHS TipChKOI IOPOAY, B SIKili BpaxOBaHO B3a€MO3B 130K MiXK ra30MHaMiYHMMU [IapaMeTpaMu
BHCOKOTEMIIEPATyPHOTO TEIJIOHOCIS i TEpPMOHAIIPYKEHUM CTAaHOM TipCbKOTrO MacUBY Ta 3aJI€XKHOCTI Pi3nyHMX
BJIACTUBOCTEN TEIJIOHOCIA i MpChKOi IOPOAU Bif TeMIIEpaTypy. PIBHIHHA MaTeMaTUYHOI MOZEJIi 3aMUKAIOTbCS
BiANOBiIHMMHU KpalloBUMU yMOBamMu. OTpMMaHa CUCTEMA PiBHSIHb MATEMATUYHOI MOJIEJIi PO3B'SI3yI0ThCS

YU CEeJIbHUM METOOM. PO3P06JIEHO METOIMKY Ta CTBOPEHO 00JIafHAHHS [1J1s1 MOJIEJII0BAJIM ITPOLIECiB HAarPiBaHHA Ta
TEPMIYHOTr0 pyMHYBaHHS BHYTPILIHbOI [IOBEPXHI CBEPAJIOBMHU. Briepiie BCTaHOBJIEHO 3aKOHOMIPHICTD 115
rpajlieHTy TEMIIEPATyp Ha OOKOBOi TOBEPXHi CBEPJIOBUHMU Bifl TENJIOra30ilMHAMIYHUX [1apaMeTpiB
I171a3MOYTBOPIOIOYOr0 Ta3y Ta FeOMETPUYHUX [TapaMeTPiB CBEPJIOBUHMU i TEII0(i3sMYHUX BIaCTUBOCTEH TipChbKOro
MacuBy. Briepiie BCTaHOBJIEHO pallioHaIbHE 3HAYEHHS TPUBAJIOCT] TEPMIYHOI 06POOKYM BHYTPILIHBOI IOBEPXHI
CBEPIJIOBUHY, 10 BiANOBinae MiHiMabHI €HEPrOEMHOCTI ITPOLECY TEPMIYHOTO PYMHYBaHHS Ta BU3HAYAETHCS
TEMIIEPATYyPOIO Ta TETIO)iI3UNYHMMY BJIACTUBOCTSIMU I1JIa3MOYTBOPIOI0YOro rady. [Ipy po3umupeHHi CBEPATOBUHU
I1JIa3MOBYMM TEPMOIHCTPYMEHTOM BIIEPIIE BU3SHAYEHO, IO PO3TAIlYBaHHS MaKCHMAaJIbHOTO 3HAYEHHS TEMIIEPATYPH
Ha i [I0BEPXHI, SKOMY BiJI[IOBila€ KOOpJAMHATA [I0YaTKy PyHHYBaHHS ripCbKOi IOPOIY, BifAasaeThCs Bif, 3pi3y coria
IJIa3MOTPOHA 3i 36iIbIIEHHSIM Yacy HarpiBaHHs. Briepiie BCTaHOBJIEHO 3B'SI30K MiHIMyMy TMTOMUX BUTPAT €HEPTii
Ha PO3IIMPEHHS CBEPAJIOBUH 3 [TI0YaTKOBOIO TEMIIEPATYPOIO Ta BUTPATOIO IJIa3MOYTBOPIOIOYOrO a3y, a TaKoX
KiHII€BUM JIiaMeTPOM CBEPZJIOBMHU. [Ipy 0HAKOBUX 3HAYEHHSX TEIIOBOI IIOTY>KHOCTI I1J1a3MU 3aCTOCYBAHHS
KyTOBOTO I1JIa3MOTPOHA [103BOJISI€ 3MEHIINTH Yac JIyLIEHH rpChKOi IOPOIY B ITOPIBHAHHI 3 OCbOBUM, 1110, B CBOIO
4yepry, MpU3BOLUTE A0 MiIBULEHHS ITPOAYKTUBHOCTI IIPOLLECY PYIMHYBaHHSA [IOPOAY Ta CYTTEBOIO 3MEHIIEHHS
€HEProeMHOCTI. Pe3ybTaTy TEOPETUYHUX Ta EKCIIEPMMEHTAJIBHUX JOCIIiIPKEHD MTOKJIaZlEHO B OCHOBY «MEeTOIMYHUX
PeKOMeHAlil 110 BUOOPY i OOIPYHTYBaHHIO TIApAaMETPiB MPOLECY NI7Ia3MOBOT0 PO3IIMPEHHS HACKPI3HUX HU3XiTHUX
CBEPJJIOBUH» 3 EKOHOMIYHUM €(EKTOM Bill BIPOBA/I>)KEHHS B [IPOLEC PO3MUPEHHS HACKPI3HUX HU3XiTHUX

CcBepJIoBuH 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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