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V. BimomocTi npo gucepraniio
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Tema guceprauii:
1. TTinBuimenHs epeKTUBHOCTI CUCTEM BUCOKOTEMIIEPATYPHOI'O HAarpiBy NyTTEBOTO IIOBITPSl HA OCHOBI yTUJIi3aLLii

TEIJIOTU NPOJYKTiB FOPiHHA

2. Hot blast generating systems efficiency improvement via waste gases heat recovery

Pedepar:

1. B po6OTi pO3IJIsSIHyTO CUCTEMY BUCOKOTEMIIEPATYPHOT'O HArpiBy AyTTEBOTO MOBITPS, 1O CKIAAAE€THCS 3 TPbOX
IIOMEHHUX ITOBITPOHArpiBauiB, B SIKUX CIIAJIIOETHCS IOMEHHUH ra3, 30araueHuii KokcoBuM. Jiys 1iei cucremu 6yiio
BM3HAYEHO CKJIaJ, Ta TEMIIEPATYPY AMMOBHUX ra3iB, iX BUTpaTy, Ta BUTPATy KOMIIOHEHTIB 3TOPSIHHS, a TAKOXK
HEeOOXiJIHi TeMIepaTypu MiAirpiBy NOBIiTPs (MOBITPS Ta NAJMBA), y JITHIN Ta 3MMOBUI IIePiofn. 3 METOI0 €KOHOMIL
KOKCOBOTO ra3y 0yJI0 PO3IJISIHYTO YOTUPU CXEMU CUCTEMHU YTUJIi3allii TEMJIOTU AMMOBHUX rasiB, o 6a3yl0ThCs Ha
BUKOPUCTaHHI IT1aJIKOTPYOHUX PEKyIepaTopiB. 3alIPOIIOHOBAHO YIOCKOHATIEHY MAaTEMAaTUYHY MOJIEJIb Ta METO/]
PO3PaxyHKY CKJIAJHUX PEKYNIEPATUBHUX TEIIJIOOOMIHHMKIB 3i 3MilIaHUM PYXOM IIOTOKIB TEIJIOHOCIIB, SIKN
I'PYHTYETbCSI HA TIOJIiJli TOBEPXHI TEIJIO0OMiHYy Ha 6a30Bi MiKPOTEIJI00OMiHHUKY, Jie BUKOPUCTOBYeTbCst P-NTU-

METOJ, PO3PaxyHKYy, i IKUH BIieplie 6yJI0 3aCTOCOBAHO JJIsl yTUi3aTOPIB TEIJIOTU JUMOBHUX ra3iB JOMEHHUX



MOBITpOHArpisBayiB. Ha 0CHOBI pe3yJbTaTiB PO3paxyHKIB [IPOBELEHO MOPIBHAJILHUI aHaJIi3 CXeM yTUJIi3allii,
nizpaxoBaHO 06CATY €eKOHOMII KOKCOBOTO rasy, Ho6yZoBaHO JiarpaMy PO3IOAiNy TEMIIEpATyp TeIJIOHOCIIB Ta
Pi3HULI MK TeMIIepaTypoIO HACUYEHHS BOISHOI [Tapy Ta TEMIIEPATYPOIO CTiHKU [J1s1 KOXKHOTO pPeKyIepaTopa-
YTUJIi3aTOPa, 10 MOXKYTb OyTY BUKOPUCTAHI 1J151 BUBHAYEHHS 00J1aCTell MOKJIMBOTO BUIIA/IiHHS KOHJIEHCATY Ta

YTBOPEHHS 30H KOPO3ii.

2. The thesis deals with the hot blast generating system consisted of three hot blast stoves, where the blast furnace
gas enriched with coke oven gas is burned. The composition and temperature of flue gases, their rate, and the rate
of combustion components, the required temperatures for air (air and fuel) preheating in the summer and winter
periods were determined. In order to save the coke oven gas, four schemes of flue gas utilization systems were
considered. The systems are based on using of bare-tube heat exchangers. The advanced mathematical model and
the method of calculation of complex recuperative heat exchangers with the cross-countercurrent scheme of heat
mediums movement, which is based on the heat exchanger surface partition on the base micro-heat exchangers,
where the P-NTU method of calculation is used, was proposed and used at the first time for heat utilizators of hot
blast stoves flue gases. Based on the results of calculations, a comparative analysis of utilization schemes was
carried out, coke gas savings were calculated. Diagrams, which show the distribution over the heat transfer area of
mediums temperature and difference between vapour saturation temperature and temperature of the wall, were
built. The diagrams can be used for detection of possible zones of condensate formation and initiation of

corrosion.
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