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1. Posb TENI0BOrO BUMIPOMIiHIOBAaHHS i cTedaHiBChbKOI Tedii B Tpoliecax BUCOKOTEMIIEPATYPHOTO TEMJIOMACOOOMIHY

YaCTHHOK 3 rasoM

2. The role of thermal radiation and the Stefan flow during high heat and mass transfer of particles from gas

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA MPOBEIEHHIO HAYKOBOTO aHai3y poJli TEIJIOBOrO BUIIPOMiHIOBaHHS,
credaHiBChKOI Tedil Ta mapaseabHUX XiMIiUHMX peakiil B mpolecax caMo3aliMaHHs, 3arajeHHs,
BUCOKOTEMIIEPATyPHOTO OKMCJIEHHS i CAMOBIJIbHOTO TIOTaCaHHS CPEPUYHMX YACTUHOK B a30THO-KMCHEBUX CyMilllaxX
IIpU NPOTiKaHHI Ha ii noBepxHi PpazoBUx Ta XiMiYHMX NEpPETBOPEHb. BCTAaHOBJIEHO i €KCIIEPUMEHTAJIBHO JI0BEJIEHO,
IO TEIJIOBTPATH Ha BUIIPOMiHIOBAHHS IIPU3BOISTE 10 MOSIBYM BEPXHbBOI MEXi 00J1aCTi 3allajleHHs MO iaMeTpy B
a30THO-KHACHEBHUX CyMilllaxX KIMHATHOI TEMIIEpATypH, YMOBY iCHYBaHHS IKOi OTPMMAaHO aHaJiTu4HO. [loKkasaHo, o
17151 aHAJITUYHOTO BU3HAYEHHS KDUTUYHOTO 3HAaYEHHS [I0YAaTKOBOI TEMIIEPATYPH 3aCTOCOBYETLCS 3aJIEXKHICTD
PEXMMHOIO IIapaMeTpy (TeEMIlepaTypa rasy, KOHLEHTpallisg OKMCHUKA, iaMeTp YaCTMHKMU) BiJ] CTalliOHApHOI
TemrepaTtypu. O6IpyHTOBaHa MOXKJIMBICTb 3aCTOCYBAHHSI YMOBU PiBHOCTI 4aCOBOI [TOXiIHOI TeMIIepaTypy YaCTUHKU

HYJIIO B MO4YaTKOBUA MOMEHT qacy njd OI_LiHKI/I YMOB 3aIlajIlOBaHHS METAJIEBUX 9aC-TUHOK, IIOKPUTUX



KOHJIEHCOBAaHMM OKCUZIOM. [IpoaHasnizoBaHuii BIIJIMB IOYaTKOBMX YMOB (TEMIIEPATypa i liaMeTp YaCTUHKM) Ha ii
XapaKTepPUCTUKY BUCOKOTEMIIEPATYPHOTO TEIJIOMacOOOMiHY i CaMOBIILHOTO IIOracaHHs. 3alIPOIIOHOBAHO METO
OTPMMAaHHS MOHOJVCIIEPCHUX BYTIJIELIEBAX YaCTUHOK 3 ITONIEPENHBO B3SITUX MOJiAMCIIEPCHUX. BKa3aHO Ha CyTTEBY
poJb cTedaHiBCbKOI Tedii Ipy aHasi3i XapaKTepUCTHUK BUCOKOTEMIIEPATYPHOTO TEIJIOMACOOOMiHY Ta CAMOBIJIBHOTO
[IoracaHHs BYIJIELI€BUX i METaJIEBUX YACTMHOK Ha BiIIMiHY Bill KDUTUYHUX YMOB 3allajieHHA. 3 BpaxXyBaHHAM
credaHiBChKOI Teuil oTpuMaHi HabJIMKeHi BUpa3y /1J1s MIBUAKOCTE! OKUCJIEHHS | BUIIapOBYBAaHHS JIETIOUOT0 METaYy,
110 4,O3BOJI€ [IPOaHasi3yBaTH B3a€MOBIUIMB LMX IIPOLECiB. B aHaliTUYHOMY BUZi BU3HAYEH] IBi MEXi
CaMO3aliMaHH$s YaCTMHKY B HArpiTOMYy rasi, 8 TaKO>XX YMOBH iX CIIOCTEpIraHHs, [IpY HASIBHOCTI TEIJIOBTPAT HA

BUTIPOMIHIOBaHHS [0 XOJIOJHUX CTiHOK PEAKIilTHOI yCTaHOBKM.

2. The topic of the thesis is scientific analysis of the role of thermal radiation, Stefan flow and parallel chemical
reactions in the processes of ignition, high tempera-ture oxidation and spontaneous extinction of spherical
particles in a nitrogen-oxygen mixtures, at phase and chemical transformations happening on the surface of parti-
cles. It is established and experimentally confirmed that the heat loss by radiation leads to appearance of the upper
limit of the area of ignition diameters for nitrogen-oxygen mixtures at room-level temperature; the condition of
existence of such area was produced analytically. It is shown that the dependence of regime parameters
(temperature of the gas, concentration of the oxidizer, diameter of the particle) on the stationary temperature is
used for analytical determination of the critical value of ini-tial temperature. The possibility of use of condition of
the time derivative of particle temperature to be equal to zero at the initial moment of time is justified, in order to
estimate the conditions of ignition of metallic particles coated with condensed oxide. An influence of initial
conditions (temperature and diameter of a particle) on characteristics of its high temperature heat and mass
exchange and spontaneous ex-tinction is analyzed. A method to produce monodisperse carbon particles from the
pre-made polydisperse ones is proposed. The important role of Stefan flow at analy-sis of characteristics of high
temperature heat and mass exchange and spontaneous extinction of carbon and metallic particles (in contrast to
the critical conditions of ig-nition) is specially noted. Approximate formulas for the rates of oxidation and evapo-
ration of a volatile metal are produced at consideration of the Stefan flow, that allows to analyze the interaction of
these processes. Two limits of self-ignition of the particle in a heated gas as well as conditions to observe them at
the presence of heat loss by radiation to the cold walls of the reaction chamber are determined in analytical form.
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