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1. O6rpyHTyBaHHS IMapaMeTpiB MIPOLieCy IEPETBOPEHHS BYIJIELEBMiICHOTO T€TEPOr€HHOIO CEPEOBUIIA B ra3 Mif,

BIIJINBOM €HEPril IJ1a3MHU

2. Substantiation of process parameters of carbon-containing heterogeneous medium conversion into gas under
the influence of plasma energy

Pedepar:

1. MeTo0 pob0TH € BCTAHOBJIEHHS 3aKOHOMIPHOCTE! 3MiHU CTaHy i BJIaCTUBOCTEN BYIJIELIEBMICHOTO CEPEIOBUILA i
OOI'PYHTYBaHHSI palliOHAJIbHUX [1IapaMeTPiB IIPOLieCy OTo MepeTBOPEHHS B Ta3, Mifl, BIJIMBOM €Heprii y1a3MU 115
N0JIaJIbLIOTO €KOJIOTIYHO 6€3M1EYHOr0 BUKOPUCTAHHS IIPOAYKTIB BYTrJI€eBUIOOYTKY Ta iHIIMX BYIJI€L€BMiCHUX
cepenosull,. O6’eKT NOCTiIKEHHS — IPOLIECH 3MiHM CTaHY Ta BJIACTUBOCTEN reTepOr€HHUX BYIJIeLIeBMICHUX
cepeloBUL MiJl BIVIMBOM €Heprii Ma3Mu. [171s1 BUpillleHHs IOCTaBIeHUX 33/1a4 y POOOTi BUKOPUCTAHO

KOMILJIEKCHU METOJ, SIKMI BKJIIOYa€: aHali3 i y3arajbHeHHs BiJlOMUX [OCJIiI>KeHb JJ1s1 OO PYHTYBaHHS OLIJIbHOCTI



TEPMOIIEPETBOPEHHS BYTIJIELIEBMICHOTO CEPENOBUIIA B ra3 I1if, BINIMBOM €HEPril IJ1a3MU; JOCIIII>)KEHHS IIPOLIECIB
TEPMOJUHAMIKU IEPETBOPEHD 3 BUKOPUCTAHHIM CTaHIAPTHUX IPOTPAMHUX AKeTiB; TOCiIP)KEHHS IIPOLIECiB
KiHETUKU TEPMOIIEPETBOPEHHS 3 ypaxyBaHHSIM XapaKTepy TeIJIo- i MAaCOOOMIHY, piBHOBICHOTO CTaHy Ta
BJIACTMBOCTEY KOMIIOHEHTIB, L0 PEaryioTh; €KCIIEPUMEHTAJIbHI JOCIiIP)KEHHS IPOLIECiB 3 BUBHAYEHHSIM [1apAMETPiB
nii eHeprii naa3mu; 06pOOKY Ta y3arajJbHEHHS PE3yJIbTaTiB JOCTIIKEHHS! METOJAMU CTAaTUCTUYHOTO aHAJIi3y.
HaykoBe 3HaueHHs poOOTH I0JIIrae y BCTAaHOBJIEHHI 3aKOHOMIPHOCTE! 3MiHU KiJIbKOCTI Ta CKJady razoBoi gasu npu
Iii eHeprii napoBoi NJ1a3MU Ha BYIJIELIEBMiCHE CEPENOBUILE, B OOIPYHTYBAHHI pallioHaJIbHUX [IapaMeTpiB TENJIOBOL
Iii B CyMiCHUX NpoLi€Cax IEPETBOPEHHS, B PO3POOJIEHNX METOaX BU3HAUYEHHS IMTOMUX €HEPrOBUTPAT IPOLIECY
[IepeTBOPEHHS], Ta OLiHKA €KOHOMIYHOI i €KOJIOTriYHOI HOLIIbHOCTI 3aCTOCYBaHHS CIIO0CO0Y, 110 PO3POOJISETHCS B
Pi3HUX ranyssax BUpOOHUILTBA. B po6OTi BcTaHOBI/IEHI 3aKOHOMIPHOCT] 3MiHU CTaHY i BJIACTMBOCTE BYTJIEL}€BMiCHOTO
reTepOreHHOT0 CEPEOBUILA B ra3 Iifi BIJIMBOM €HEeprii IIJ1a3MU, BU3HAYEHI OCHOBHI (paKTOPU LIbOTO BILIUBY,
OOI'PYHTOBAHO paliOHAaJIbHI TapaMeTPpHU IPOoLeCy NEPETBOPEHHS. B yMoOBax CyMiCHUX B yaci i npocTopi rnpouecis
[IJIa3MOYTBOPEHHS, T€Hepallii OKMCHIOBAYa 3 BOAY i IEPETBOPEHHS CEPENOBUIIA, BCTAHOBJIECH] 3aJI€XKHOCTI BUXOY i
CKJIaZly Ta30Boi a3y, ii eHepreTUYHMX NOKa3HUKIB, CTYIIEHIO IEPETBOPEHHS BYIJIELIIO Bifi TEMIIEPATypU B
pEaKkuifHOMY IPOCTOPI, SIKOCTI Ta CKJIa[ly CEPELOBUILA i OKUCHIOBAYA, CIIiBBiJHOMIEHHS MAC Pearyr4ux
KOMIIOHEHTIB. BCTaHOBJIEHO paljioHasIbHE 3HAYEHHS TEMIIEPATYPU ITIOBHOI KOHBEPCii BYIVIEIIO0 B YACTMHKAX
IUCIIEPCHOTO CEPEOBUILA, KOJIM CIIOCTEPIraloThCsl MAKCMMAJIBHMMU CTYIIiHb [IEPETBOPEHHS BYIJIELIO Ta BUXif, ra3y
3 BMICTOM €HEPreTUYHOI CKIafo0Boi 99% 3a paxyHOK BOJHS 3 OKMCHIOBa4a. Bu3HadeHi 3a71€;KHOCTI KIHETUYHUX
KOHCTaHT IIBUAKOCTI peaKLiiil IepeTBOPEHHs Ta IPOAYKTUBHOCTI IIPOLECY Bill TEMIIEPATYPU B PEAKLIITHOMY
IIPOCTOPI, XapakTepy TeIyI000MiHy, KOHBEKTMBHOI i pafiiallifHOI CKJIalOBUX TEIJIOBOTO IOTOKY. Po3paxoBaHi
€HepreTHYHi OKa3HUKU IIPOLIECY IIEPETBOPEHHS 3 YPaxyBaHHSIM €JIEMEHTHOIO CKJIQ[ly CEPEIOBHUINA i OKMCHIOBAYA
Ta €HepreTMYHUN KoedillieHT KOPUCHOI Aii mpoLecy, BCTAHOBJIEHO PiBEHb BUPILIEHHS TPO6JIEM €KOJIOTIYHOI
6esmnexu. [laHa OLiHKa 3aCTOCYBaHHS [IapPOIJIa3MOBOTO CIIOCO0Y B 3arajibHill TeryioeHepreTulli, Ipyu BUPOOHULITBI
CUHTETAYHOTIO MOTOPHOTO IaJIMBa, B TEXHOJIOTISX IIPSIMOTO BiTHOBJIEHHS 3aJ1i3a, BU3HAYE€HA €KOHOMIYHA
e€(EeKTUBHICTb 3aCTOCYBaHHS CIIOCO0Y MPY BUPOOHUILITBI 3aXUCHUX aTMOCc(ep 1151 TEPMIYHOI 0OpOOKU METay,

OuiKyBaHMI eKOHOMIuHNi1 edekT cknanae 112 rpH. Ha 1 TOHY epepo6s1eHOI TPOAYKLL.

2. The purpose of the work is to establish the patterns of change in the state and properties of the carbon-
containing medium and to substantiate the rational parameters of the process of its transformation into gas, under
the influence of plasma energy for the further ecologically safe use of products of coal and other carbon-
containing media. Object of study - the processes of changing the state and properties of heterogeneous carbon-
containing media under the influence of plasma energy. To solve these problems, a complex method was used in
the work, which includes: analysis and generalization of known studies to substantiate the feasibility of converting
a carbon-containing medium into gas under the influence of plasma energy; study of the processes of
thermodynamics of transformations using standard software packages; study of the processes of kinetics of
thermal transformation taking into account the nature of heat and mass transfer, equilibrium state and properties
of the reacting components; experimental studies of processes with determination of plasma energy action
parameters; processing and generalization of research results by statistical analysis methods. The scientific
significance of the work is to establish the regularities of changes in the amount and composition of the gas phase
under the action of steam plasma energy on carbon-containing medium, to substantiate the rational parameters of
thermal action in compatible transformation processes, in the developed methods for determining the specific
energy consumption of the transformation process, and to evaluate the economic and environmental feasibility of
application developed in various industries. The thesis establishes the regularities of state and properties change
of a carbon-containing heterogeneous medium while converting into gas under the influence of plasma energy,
determines the main factors of this influence, substantiates the rational parameters of the conversion process. The
dependences of the output and composition of the gas phase, its energy indicators, the carbon conversion degree
on the temperature in the reaction space, the quality and composition of the environment and the oxidant, and the
ratio of reacting species masses in the contexts of plasma formation processes coordinated in space and time,

generation of oxidant from water and the conversion of the environment are determined. The rational



temperature value of complete carbon conversion in particles of a dispersed medium has been established when
the maximum degree of conversion of carbon and the output of gas with the content of 99% energy component
due to hydrogen from the oxidizer is observed. The dependences of kinetic constants of the conversion speed
reactions and process productivity on the temperature in the reaction space, the nature of heat exchange,
convective and radiation components of the heat flow are determined. The energy indicators of the conversion
process considering the elemental composition of the medium and the oxidizer, and the energy efficiency factor of
the process are calculated, the level of solving environmental safety problems is set. The application of the steam-
plasma method in the general heat power engineering during the production of synthetic motor fuel in the
technologies of direct reduction of iron has been estimated; the economic efficiency of the method used in the
production of protective atmospheres for thermal treatment of the metal has been determined, the expected
economic effect amounts to 112 UAH per ton of processed products.
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