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1. YnockoHaneHHs TEXHOJIOTII HarpiBy JJOMEHHOTO OYyTTS LIJISIXOM YTUIIi3allii TEIJIOTH AUMOBUX rasiB
MOBITPOHArpiBayviB

2. Improvement of blast heating technology by the recovery of blast stoves exhausted gas heat

Pedepar:

1. Incepralist IpUCBAYEHA IUTAHHSIM yIOCKOHAJIEHHS TEXHOJIOTIi HAarpiBy JOMEH-HOTO OYTTS LUJISIXOM BUJIYy4€HHS
[IPUPOIHOrO ra3y rpu OlajeHHi NOBITpOHArpiBaviB 3a PaXyHOK MidirpiBy KOMIIOHEHTIB CIIaJIeHHA TEIJIOTOIO iX
BiANpalbOBaHUX IUMO-BUX ra3iB. KOMIJIEKCHI HOCIIiIPKEHHS TapaMeTpiB TeroBoi poboTu 6710ky ITH [I1-2 BAT
"3anopixcTanp" 3 CUCTEMOIO YTUJII3aLil TEIJIOTU JOBEJIH, IO TPOEKTHA TEMIIEPATYPA Iif] KYIIOJIOM
nositpoHarpiauis 1350 °C gocspkHa 6e3 mifiMilllyBaHHS IPUPOLHOTO rasy 10 JOMEHHOTO [TPaKTUYHO IIPY BCiX
pexXumax pob0Tu. BCTaHOBIIEHO, IO TPU-YMHOIO PYIHYBaHHS TPYOYaTKU MOBITPSIHOTO TEMJIO00OMiHHMKA
IOCJIIPKEHOI CUCTEMHU € HU3BKOTEMIIEPATYPHA CipYaHOKUCIIOTHA KOPO3id. EKCliepruMeHTaNbHO OTpUMaHa
3aJI€KHICTh CYMapHOI TEMIIEPATYPU JIUMOBMX Ia3iB Ilepef, CUCTEMOIO yTUli3alii Ten-yj10Tu Bif, 4acy npu 3-X
NOBiTPOHArpiBadax y 6soui. OTpMMaHO TEMIIEPATYPHI I10J1s1 TEIJIOHOCIIB i TIOBEPXOHb HArpiBy IBOXO0BUX

[IPOTUTEYINHUX TeIJIOOOMIHHUKIB, Jie, Ha BiMIiHY Bifi BilOMUX, yPaxOBYIOTbCSI PO3-TIOZiIN TEMIIEPATYP Y3LOBX



IIOBEPXOHb TEIJIOOOMiHY i1 0COOJIMBOCTI KOHCTPYKILi TEMI000MIHHUKIB JAHOTO TUILy. Briepiie BCTaHOBIJIEHO, 10
IIpU pO3paxyHKax MiHIMaJIbHO MPUITYCTUMOI TeMIIe-PaTypy IUMOBUX ra3iB MicJisl TEIJIOOOMIHHUKIB CCTEMU
yTUIi3alii TenaoTyu 610Ky JOMEHHHUX [TOBITPOHArpiBayiB HEOOXiAHO YPaXx0OBYBaTH 3aJIEXKHICTh TEMIIEPATypU TO-YKU
pocy IMMOBUX Ia3iB Bif KiJIbLKOCTI BOJSIHOI Iapy 1 OKCUAIB CipKY B HUX Ta TEI-JIOBUI CTaH AUMOBOrO Tpakry. Ha
OCHOBI MaTeMaTUYHOI MOJIeJIi OXO0JIO/IKEHHS Ta3iB NpU iX pyci B Tpy6i BCTAaHOBJIEHA 3aJI€XKHICTh CTYIEHIO
OXOJIOJIPKEHHS TMMOBUX a3iB MMiCJIg CUCTEMU YTUIIi3alil TEIJIOTH BiJl iX 3MiHHUX BUTPAT i TEMIIEPATYPU.
Po3po6seHO MeTOA pO3paxyHKY BOJIOTOCTI ra3y 0 ¥0ro IoYaTKOBMM IIapaMeT-paM. YCTaHOBJIEHO 3aJI€5KHICThb
BOJIOTOCTi JOMEHHOTO a3y Bifj 1IOro IOYaTKOBOi Te-MIeparypyu. OTPMMAaHO ONPABOYHUN KOeillieHT 10 BEJIMYNHU
TEIJIOTH 3TOPSIHHS BOJIOTOTO IOMEHHOTO ra3y Ha KijIbKiCTh KPaIlJIMHHOI BOJIOTY B HbOMY y BUIJIAi GyH-KUii Bin
II0YaTKOBOI TEMIIEPATYPH LOMEHHOTO ra3y. YCTaHOBJIEHO 3aJIe5KHICTh HEOO-XiIHUX TeMIepaTyp HifirpiBy
KOMIIOHEHTIB FOPiHHS Bifl KiJIbKOCTi KPaIJIMHHOI BOJIO-TY JOMEHHOTO razy. PO3po06j1eHO HOBY CX€MY CUCTEMU
yTUi3allii TEMIOTH, Y SKill BUKOPUCTOBYETb-CA I TOIKA. YCTaHOBJIEHA 3aJIEXKHICTD IJIOL [IOBEPXOHb HATPIiBY
TeIJIOOOMIHHUKIB Bifl TEeMIIEpaTypu 1 BUTPaT AUMOBUX I'a3iB, 110 BXOISATh Y CUCTEMY yTUJIi3allii, 1110 103BOJINIIO
BM3HAUUTHU paljiOHa/IbHY TeMIIEPATypy AUMOBUX ra3iB i BiilIOBifHI ii1 a-paMeTpu Tennoo6MiHHUKIB. Ki1ouoBi
CJI0BA: IOBITPOHArpiBadvi, TEMJI000MiHHUKY, BUJIyYEHHS IPUPOLHOTO rasy, MifirpiB KOMIIOHEHTIB CIIaJIeHHS,

YTUJIi3allisl TeIJIOTH, eHEProeeKTUBHICTb.

2. This dissertation is devoted to the problems of increasing efficiency of the tech-nology of blast heating by
exclusion of natural gas from blast furnace stoves (BFS) heating process using waste flue gases for preheating
combustion components. Complex researches of thermal work parameters of the complex unit BFS BF- 2 from
"Zaporizhstal" JSC showed that the project temperature under the dome of BS is 1350 °C and it is reachable
without adulteration of natural gas to the blast gas al-most at all work modes. It has been found out that pipes in
the air recuperation are destroyed because of low-temperature sulfate corrosion. The dependence of the total
combustion gas temperature before the heat utilization system (SHU) on the time for 3 BFSes in unit, has been got
experimentally. Research also determined temperature fields of heat carriers and heating surfaces of 2-way
countercurrent heat-exchangers, which unlike already existing ones, take into account temperature distribution
along the heat transfer surfaces and the designs features of the respective heat exchanger types. Methodological
approach to the calculation minimum allowable temperature of blast gases after heat-exchangers of heat
utilization system and in the chimney of heat-exchangers unit has received further development. On the basis of
mathematical model of gas cooling during their movement in the pipe, the dependence of blast fur-nace gas
cooling degree after heat utilization system on their variable charges and temperature has been found. The
calculation method of gas humidity according to its initial parameters has been developed. The dependence of
blast furnace gas humidity on its initial tempera-ture has also been determined. The correction coefficient to the
calorific value of hu-mid blast furnace gas in relation to the amount of condensed moisture in it as a func-tion
from the initial temperature of blast furnace gas has been made. The dependence of preheating of combustion
components temperature of on the quantity of condensed moisture has been found. A new scheme of SHU where
preheating is used has been developed. The dependence of heating surface areas of heat exchangers on the tem-
perature and the flow rate of flue gases, which are used in utilization system has been clarified. It has allowed to
determine the rational temperature of flue gases and the appropriate heat-exchangers parameters. Key words:
blast furnace stoves, heat-exchangers, exclusion of natural gas, pre-heating of combustion components, heat
utilization, energy efficiency.
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