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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: Haujonanbua MeTanypriiiHa akaziemis YKpainu
Kopg, 3a €IPIIOY: 02070766
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 53.31.18

Tema gucepranii:
1. TligBuieHHs €(PEKTUBHOCTI HarpiBy JOMEHHOTO OYTTS LUISIXOM YAOCKOHAJIEHHS [TapaMeTpiB TEIJIO0O0MiHY Ta

PEKMMIB eKCIIyaTallii KOMIIJIEKCY [1OBITPOHArpiBavi-TenaI000MiHHUKY

2. Improve efficiency to heat blast-furnace air by means of enhancement of heat exchange features and work
patterns for Cowper Stoves-heat exchangers.

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUHO] 3aja4i 3 MiJBUIE€HHS
eeKTUBHOCTI HarpiBaHHS JOMEHHOrO AyTTs. BcTaHOBJIEHO, 10 TpY BUKOPUCTaHHI B joMeHHuX nevax [1BI1 (go 160
KT /T) 3aMiCTb IPUPOAHOrO rady MMTOMUH BUXiJ Ta TEIJIOTA 3TOPSHHS JOMEHHOIO ra3y 3MEHIIYIOThCS BiJHOCHO Ha
33,7 Ta 14,7 %. JocnigkeHi OCHOBHI IPUYMHU HU3bKOTO TEPMIHY CJIY>KOU TEII00OMIHHUKIB (2,3-3,5 p.) AJ1s HarpiBy
KOMIIOHEHTIB criajeHHs. [JokasaHo, 0 NPy BUKOPUCTaHHI B JOMEHHUX I1€49aX KOKCY 3 HE3HAaYHMM BMIiCTOM CipKU
(0,70 3amicTtb 1,29 %) Ta I1BII (S = 0,40 %) 3HaUHO 3MEHILIYIOTHCSI KOHLIEHTpALlii OKCU/IiB CipKM B IMMOBUX rasax (3
190-192 o 2-3 mr/m3), 10 NPU3BOAUTD A0 MOKPAIIEHHS! YMOB €KCILTyaTallii TenyJ1000MiHHUKIB. Po3pobyeHa
MaTeMaTHU4Ha MOJIeJIb PO3PaXyHKy HOBOi KOHCTPYKIii TENJI000MiHHMKA 3 I€peXPECHO-IIPOTUTEUIHOIO CXEMOIO

PYXy TEIJIOHOCIIB Ta 3a3/aJeriib HarpiTuM MOBITPsIM (razoM). BusHaueHa MOXKIIMBICTh 06s1aiHaHHS 6J10Ky T1B



IIOMEHHUX I1eYel, sIKi 3HaXOAThCS B eKCIUIyaTallii, CHCTEMOIO TEIJIO0OMIHHUKIB 11711 HarpiBaHHS KOMIIOHEHTIB
CIiajleHHs. BCTaHOBIIEH] 3a/1€KHOCT] BIUIMBY MiJBULIEHHS TEMIIEPATYPU BilIXiIHUX AMMOBHUX ra3iB Ha IapaMeTpu
TeIJI000MiHY Ta rabapuTtu Hacagku. Po3pobsieHo HoBe nokodliHHA [1B Ta ix TensooOMiHHUKIB. XapaKTepHOIO
oco6uBicTIo [1B € BUKOpUCTaHHSI KYIIOJIbHOTO OINaJIeHHs, MiIBULIEHUX TEMIIEPATYP BiIXigHUX AUMOBUX ra3iB Ta
HaCaIKu 3 TOPU3OHTAILHUMU NIpoxoAamMu. O4iKyBalbHUI €KOHOMIUHNI e(eKT cKiazae 2,7 MIH. IpH. /pik. Kio4osi
CJI0BA: IIOBITpOHArpiBayi, TeNJI000MiHHUKY, TUJIOBYTiJIbHE [IAJIMBO, CIPUaHOKKUCJIOTHA KOPO3is, MOZIeJII0BAaHHS,

CTilKiCTb, MaTepiaJIoEMHICTb, €PEKTUBHICTb.

2. Thesis is dedicated to solve actual scientific and technological issue to improve the efficiency of blast-furnace
air heating. It's established that in the process of using pulverized coal in the blast-furnace (up to 160 kg /t) instead
of natural gas (up to 110 m3 /t) the specific yield and heat value of blast-furnace gas are decreased up to 33,7 and
14,7 % correspondingly. The root cause of low resistance of heat exchangers (2,3-3,5 years) is the sulfuric acid
corrosion of tubes. If low-sulfur coke (0,70 instead of 1,29 %) and pulverized coal (S = 0,40 %) is used in the blast-
furnace the concentration of sulfur oxides in the flue gases is significantly decreased (from 190-192 up to 2-3
mg/m3). That results in improvements of heat exchanger life. The mathematical model and computer program to
calculate new design of heat exchangers with cross and counter flow of heat carrier and air (gas) preheat have
been established. There is a potential to furnish CS unit in use with heat exchanger system to heat combustion
products. There is dependency between the temperature rise of CS flue gases and their heat exchange settings
and also weight and dimensions of checkerwork. The new generation of CS and heat exchangers to heat
combustion products is designed. The special feature of CS is the usage of dome heating, high temperatures of flue
gases and checkerwork with high efficiency configurations and horizontal passes. Expected economic effect is 2,7
million UAH /year. Keywords: Cowper stoves, heat exchangers, pulverized coal, sulfur acid corrosion, modeling,
resistibility, material intensity, efficiency.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HANIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:

ITizcyMKH JOCTiI>KEeHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTbh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aThKOBI:
1. I'pec JleoHig IleTpoBuy

2. Gres Leonid Petrovich

KBasmigikanis: n.1.1., 05.16.02

InenTudikarop ORCID ID: He 3acrocosyetscs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Josramniok bopuc IleTrpoBuy

2. Josrasmok bopuc IleTpoBuy

KBasigikanis: 1.1.1., 05.16.02
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. MepkynoB Onekciii €BreHoBuY

2. Mepkynos OJiekciit €BreHoBUY

KBasigikamis: x.r.u., 05.16.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
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