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Pedepar/anoTamis:

1. TIpencraByeHa fucepralis € 3aKiHU€HOI0 HayKOBO-0CiTHOI POOOTOIO, B SKill BUPIIEHO aKTyaJbHY OJIs1
BYIJIEBUI00YBHOI rajly3i HAyKOBO-TE€XHI4YHY 33[1a4y 3 OO PYHTYBaHHsI IapaMeTpPiB BOJHEBOOPi€HTOBAHOI TEXHOJIOTIi
nigzemHoi raszudikatlii Byrisiisi Ha OCHOBI BCTAHOBJIEHHSI HOBUX 32aKOHOMIPHOCTEH, 1110 XapaKTEepPU3YIOTh PESKUMU
poOOTH MiJ3EMHUX ra30r€HEePaTOPiB Ta paljioHa/IbHE iXHe pO3TallyBaHHS B MeXXaxX LIaXTHOTO I10J1s 32 YMOBU
3a6€e3Me4YeHHs] MAaKCMMaJIbHUX KOHIIEHTpalliil BOJHIO B TeHEpaTOpHOMY rasi. Ha ocHOBI IpoBeeHOro aHamnisy
CBITOBOT'O Ta BITYN3HSHOTO JOCBiAy PO3BUTKY BOOHEBUX TEXHOJIOTIH, EPENYMOB BIIPOBAIP)KEHHS MMiJI3€MHO]
rasu@ikaliii Byrins, cyyacHUX TeXHIYHUX pillleHb 010 opraHisallii npouecy rasudikariii 3 opieHTanieio Ha
OTPUMAaHHS BOJHIO, @ TAKOXK FPHUYO-Te0JI0TiYHUX YMOB 3axigHoro JJonbacy, O6IpyHTOBAHO JOLiIbHICTD
BIIPOBA/’)KEHHS BOJHEBOOPI€HTOBAHOI TEXHOJIOTII Mifi3eMHO] rasu@ikaii Byrisis sIK IepCIeKTUBHOTO HAMPSIMY

e(eKTUBHOr0 BUKOPUCTaHHS €eHePreTUYHUX pecypciB periony. OGIpyHTOBAaHO METOJIMKY JIOCTIiIKEHHS TapaMeTpiB



TEXHOJIOTII Mifg3eMHo] rasu@ikauii Byrisijs B 1abOpaTOPHUX YMOBAX, Ka Nepefdadae NoeTarHe BilTBOPEHHS
OCHOBHUX (DaKTOPIB, [0 BUBHAYAIOTH I1epedir TepMOXIMIYHUX peakliili y 30Hi IinzeMHoro razoreHeparopa. [s
IOCJIiI)KEHHS IIPOLeCiB BOJHEBOOPiIEHTOBAHOI TEXHOJIOTII po3p06JieHO 1ab0pPaTOPHY YCTAaHOBKY, 110 A€ 3MOTY
MOJ€JII0BAaTY YMOBY rasuikallii Byrijuisi Ipy 3a1aHHi BOJIOTOCTi BYTiJIbHOTO IJIACTA, I0r0 MOTY>KHOCTI, CKJIATy
IyTTbOBOI CyMillli, 7151 IPOTHO3YBaHHS TPUBAJIOCTI BUXOY IMi3EMHOTO ra3oreHepaTopa B CTIMKUN PEXUM
rasudikariii, napameTpis GOpMyBaHHS BUTa30BaHOTO IIPOCTOPY i KOHIEHTpPallii BOGHIO B reHepaTOpPHOMY rasi. [1j1st
BMKOHAHHSI 00U CJIIOBAJIBHOTO €KCIIEPUMEHTY 3 JOCJIiJKEHHS aepOIMHAMIYHUX XapaKTePUCTHUK [101a4i AyTTbOBOI
cyMili po3po6sIeHO METOIUKY, 0 6a3y€eThCsl HA YUCEIbHOMY MOJIEJIIOBAHHI 3 BUKOPUCTAHHSM [IPOrPAMHOrO
komIuiekcy SolidWorks Flow Simulation. BctanoBneHO 3akoHOMIpHOCTI GOPMYyBaHHS BUTa30BaHOTO [IPOCTOPY B
Mi3€MHOMY ra30reHepaTopi 3ajIe>KHO Bif] [IOTY>KHOCTI BYTiJIbHOTO IIJIACTA, SIKi ONMCYIOTh 3MiHY MaKCUMaJIbHO]
IIMPYHY BUTa30BaHOT0 NpocTopy (bmax) i JoBXWHYU BOTHEBOTO BU60IO (1), 10 Jae 3MOry IPOrHO3yBaTU BTPATU
BYTiJUIS B IPUKOHTYPHUX 30HAX, Ki 3HAYHO 3POCTAIOTh 3i 301/IbIIEHHSIM IIOTYXXHOCTI Iy1acTa. HaitonTumasnpHimmm 3
NIOTJISINY CIiBBiAHOIIEHHS «BUI'a30BaHe BYTiIsl/BTPaTH BYTiJUIs» € iHTepBasl NOTy>KHOCTi miacrta 1,0 - 1,05 m,, mo
3abe3nevye HallKpamui 6ajaHc MK IPONYKTUBHICTIO Ta €(PEKTUBHICTIO 32aCTOCYBaHHS TEXHOJIOTI rasudikarii.
BcraHoBneHO epeKTUBHUI Yac pOOOTH MifI3€MHOTO Fa30r€HEPATOPA, 110 OMUCYETHCS €EKCIIOHEHIiaIbHOI0
3aJIEXKHICTIO i XapaKTepU3y€eThCsl 3aKOHOMIPHOCTSIMU (POPMYBaHHS BUTa30BaHOTO IIPOCTOPY 3aJI€SKHO Bif,

IIOTYKHOCTI BYT'JILHOTO IJIACTA.

2. The presented dissertation is a completed scientific-research work that solves the scientific-technical task,
relevant for the coal mining industry, to substantiate the parameters of hydrogen-oriented underground coal
gasification technology based on the identification of new patterns characterizing the operating modes of
underground gasifiers and their rational location within the mine field, provided that the maximum hydrogen
concentrations in the producer gas are ensured. Based on the conducted analysis of global and domestic
experience in the development of hydrogen technologies, prerequisites for the implementation of underground
coal gasification, modern technical solutions for organizing the gasification process with an orientation to
obtaining hydrogen, as well as mining-geological conditions of Western Donbas, the expediency of implementing
hydrogen-oriented technology for underground coal gasification as a promising direction for the effective use of
energy resources in the region has been substantiated. A methodology for studying the parameters of
underground coal gasification technology in laboratory conditions has been substantiated, which provides for a
phased reproduction of the main factors that determine the course of thermochemical reactions in the zone of an
underground gasifier. To study the processes of hydrogen-oriented technology, a laboratory setup has been
developed that allows modeling the coal gasification conditions at a given coal seam moisture content, its
thickness, and composition of the blast mixture, to predict the duration of the underground gasifier entry into a
stable gasification mode, the parameters of the formation of the outgassed space and the hydrogen concentration
in the producer gas. To perform a computational experiment on the study of aerodynamic characteristics of the
blast mixture supply, a methodology has been developed based on numerical modeling using the SolidWorks Flow
Simulation software package. The patterns of the outgassed space formation in an underground gasifier depending
on the coal seam thickness have been revealed, which describe the change in the maximum width of the outgassed
space (bmax) and the combustion face length (1), providing an opportunity to predict coal losses in the near-
contour zones, which increase significantly with the increase in the seam thickness. The most optimal ratio in
terms of “gasified coal /coal loss” is the seam thickness interval of 1.0 - 1.05 m, which provides the best balance
between productivity and efficiency of gasification technology application. The effective operating time of an
underground gasifier has been determined, which is described by an exponential dependence and is characterized
by the patterns of outgassed space formation depending on the coal seam thickness. In the course of experimental
and computational studies, it has been found that the natural moisture content of coal is a critical factor that
significantly affects the heat balance, reaction dynamics and overall efficiency of the underground gasification
process. Increasing the moisture content of the coal seam leads to an increase in the time for the gasifier to enter
the steady-state gasification mode, which is associated with energy consumption for moisture evaporation and a
decrease in the temperature of the reaction zone.
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