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Pedepar:

1. Incepraliist npucBsYeHa AOCIiI)KEHHIO IPOLECiB, 110 BiZi0yBalOTHCSI IPY ra30BOMY BiJlHOBJIEHHI 3aJ1i30pYIHUX
OKaTHILiB B yMOBax mapy. Ha nifcrasi TepMoguHaMiYHMX PO3PaxyHKiB BU3HAUY€HA CTPYKTYpa MPOLECY BiHOBIEHHS
B api. Buasieni peakuiiHi 308K, 110 BUHUKAIOTh B IIAPi [IPY BiJHOBJIEHH]I BOJHEM, i BU3HA4Y€H] TPY TEMIIEpATypHi
ob6zacrti B inTepsasni 500-11000C, ski Bifpi3HSIOTbCS KiJIBKICTIO i TUIIOM 30H pearyBaHHS, BU3HaYeHa JIaHKa, 1110
JIiMiTye TIpoLieC BiIHOBJIEHHS B 1api. Po3po61eHo MeTOMKY BUBUEHHSI IIPOLIECIB, 110 Bi0yBalOThCS Y LIapi IIpU
ra3oBOMY BiIHOBJICHHI, SIKa [NO3BOJISIE IE€TaJi3yBaTH IIPOLIEC BilHOBJIEHHS 110 BUCOTI mapy. OTpMMaHO
€KCIIepUMEHTAJIbHI IaHi, SKi HigTBEPIKYIOTh IIPABUJIbHICTb TEOPETUYHUX PO3PaxyHKiB. [IpoBeIEHO €eKCIIEPUMEHTU
10 BUBYEHHIO BIJIUBY TEXHOJIOTIYHUX (PAKTOPiB HA NapaMeTpHU 30H pearyBaHHs. BCTaHOBJIEHO, 1O MIBUIKICTb
IIPOCYBAHHS 30H pearyBaHHS 10 BUCOTI WAPY /J11 OGHOTO TUITy 3aJ1i30PyJHUAX OKATHIIiB OJIHO3HAYHO BU3HAYAETHCS
LIBUAKICTIO MiABENEHHS Ta PIBHOBA)KHUMY XapaKTEPUCTUKAMU ra3y-BilHOBJIIOBaYa. BuBeieHO PiBHAHHA, SIKe

I03BOJISIE PO3PaXx0BYyBaTH IIBUJIKICTh IIPOCYBAaHHS 30HU pearyBaHHs. [IpoBefieHi HOoCiI )KeHHs BIUIMBY BUTPATU



rasy-BiJJHOBJIIOBA4Ya i TEMIIEPATYpU Ha pO3Mipy 30HU pearyBaHHs. OfepKaHO aHaJiTUYHUN BUPA3, 110 JO3BOJISE
PO3paxoByBaTH PO3Mip 30HU pearyBaHHs. [laHi OTpUMaHi 3 BUKOPUCTaHHSIM MaTEMAaTUYHOI MOJIeJIi, sIKa CTBOPEHA Ha
6a3i [IOM, criBrnamaioTh 3 eKCllepUMeHTalbHUMU TaHUMU. [IpoBeieHO cepilo eKCIIEPUMEHTIB, 1110 03BOJISIE
OLiHMTHU 3MiHY MILIHOCTI 3a/1i30pyJHUX OKATHIIIB 10 BUCOTI APy IIPY BilHOBJIEHHI. BCTaHOB/IEHO, 110 3MiHA
MIIJHOCTI 11 06'eMy OKaTuILiB epedyBaloTh y aHTIOATHIl 3a71€eXXKHOCTI. [ToKa3aHO 3B'SI30K 3MiHEHHS 00’eMy 11 CTYIIEHIO
BiZJHOBJIEHHS OKaTUILiB. PO3paxyHKaMy JOBEEHO, IO 3aJIEKHO Bifl TUIY YKJIaJaHHS OKaTUIIIB B yMOBaX IIapy
iCHYIOTb Pi3Hi 32 BEJIMYMHOIO CTAaTUYHI HAaBaHTaKE€HHS. BU3Hau€HO 3aJ1e>KHICTh CTATUYHOTO HaBaHTAXXEHHS Bif,
BUCOTU mapy. CTaTU4YHI HABAHTAXXEHHS, 110 BUHMKAIOTh Y IIAPi HEBEJIVKI, i MilJHICTh OKaTUILIB BUBHAYAETHCS HE iX
BUXiZJHOIO MilIHICTIO, a ITpoLiecaMy, 1o Bifi0yBaloThCS 3 HUMU IIPU BifHOBJIEHHI. KiloyoBi c10Ba: BifHOBIEHHS,
CTPYKTypa IIapy, JIiHiiHUI 11ap, 30Ha pearyBaHHs, IapaMeTPU 30HU pearyBaHHs, MilHiCTb, 3MiHa 06'eMy, CTaTUYHI

HAaBAaHTA’XKEHHS, MAaTEMATNYHA MO EJIb.

2. Dissertation is devoted to the investigation of processes occure during the indirect reduction of iron-ore pellet
in layer condition. On the grounds of thermodynamic and stochiometric calculations the structure of reducion
process in the layer was determined. The reduction zones arising in the layer at reduction by hydrogen were
determined and three temperature areas in the range of 500-1100°C were found, which differ by the quantity and
kind of reaction zones, as well as the limiting link of the reduction process in the layer. The methodology for
investigation of processes occur in the layer at reduction by gas. It makes possible to detailize of reduction process
along the layer height. The experimental data that confirm the correctness of theoretical calculation were
received. Experiments on studying of technology factors effect on parameters of reaction zones were made. It is
received for one type of ferrous pellet, that the speed of reaction zones movement along a layer height is uniquely
determined by speed of a supply and equilibrium characteristics of reduction gas. The equation for calculation of
speed of reaction zone progress was developed. Research of reduction gas consumption effect on temperature and
dimensions of reaction zone was carried out. The analytic formula allowing calculating of reaction zone
dimensions was constructed. Data were received by complete factorial mathematic model are in good coincidence
with experimental ones. The experiments serie allowing to estimate of changes of ferrous pellet durability on layer
height of reduction process. It is shown, that change of durability and volume of pellets are in antibasis
dependence. The connection of volume changes and reduction degree of the pellets was shown. It is proved by
calculation ther are variuos value of static loads depend of type of pellets laying in the layer. The dependence of
static load from layer height was found. Static loadings arising in the layer are not great, and pellets durability is
defined not by initial strenght of pellets but by processes occury at reduction. Key word: reduction, layer
structure, linear layer, reaction zone, parameters of reaction zone, strenght, volume change, static load,
mathematic model.
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