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1. TazopMHaMIYHUI Ta TEIJIOBUH PEXUMHU, 110 336€3M1eYyI0Th €EKOHOMIIO IPUPOIHOTO ra3y py BUPOOHMLITBI BarlHa B

MaXTHUX IMPOTUTOKOBUX TT€4YaX

2. The gas-dynamic and thermal conditions which are providing natural gas economy in lime production with shaft
counterflow kilns

Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA MUTAHHIM CKOPOYEHHS IUTOMOI BUTPATU IPUPOAHOrO ra3dy Npyd BUPOOHULITBI
BallHa B IIAXTHUX [TPOTUTOKOBUX I€4aX HA OCHOBi PO3POOKMU i BIIPOBA/IKEHHS €(PEKTUBHUX PEKUMIB BUIIAJy Ta
4aCTKOBOI 3aMiHM NIPUPOIHOrO ra3dy JoOMeHHMM. Po3pobiieHo Ta peanizoBaHo Ha EOM mareMaTH4Hy MoJieJlb
IIAXTHOI IPOTUTOKOBOI BAaITHSIHO-BUIAJIIOBAJIBHOI [1€4i C LEHTPAJIbHUM Ta NEepUPEPItHUM MiiBEEHHIM
IIPUPOJHOro rasy. B mo-nesi BpaxoBaHi pyx rasis y WiJbHOMY LIapi KyCKOBOTO Marepiay, KOHBEKTUBHE Ta
IvysiliHe nepeHeceHHs pe4OBUHM, TOPiHHS [1aJINBa, 30BHIIIHIN Ta BHYTPIIIHIN Tenaoo6miH. Ha ocHOBI
Pe3yJIbTaTiB €KCIIEPUMEHTAIBHUX T2 PO3PaXyHKOBO-TEOPETUYHUX AOCIiIPKEHb [10Ka3aHO HEOOXiAHICTh ypaxyBaHHS
TypOyJI€HTHOI AUPYy3ii TPU MOLEII0OBAHHI POOOTH MAXTHUX IPOTUTOKOBUX BAITHSIHO-BUIIAIIOBAJIbHUX N1€Ye, M0

3abe3revye iCTOTHe MiABUILEHHS BipOTiHOCTI KiJIbKICHOTO Ta IKICHOTO oNnuCcy (i3sM4HUX [IPOLECiB IIPU BUIIATY



BalHAKy. BupilleHo 3agavy onTuMisalii peXKMMHUX IIapaMeTpiB: PO3NOiny MaanBa, MOBITPA Ta PELUPKYIIATY MK
LIEHTPaJIbHOIO Ta NepudepiliHuMy NajJbHUKaMH, 110 3a6e3evye MiHiMasibHi BUTpaTy IPUPOLHOrO rasy Ipu

BUPOOHUIITBI BallHa.

2. This dissertation is devoted to the issue of natural gas rate cutting in lime production with shaft counterflow kiln
on the basis of increase and introduction of effective calcining working conditions and partial replacement of
natural gas by blast-furnace gas. The mathematical model of shaft counterflow lime-stone kiln with central and
peripheral natural gas supply is elaborated and realized on the computer. This model takes into account gas
dynamics in packed bed of lime-stone material, convective and diffusion substance transfer, fuel combustion,
external and internal heat exchange. On the basis of experimental and calculation researches is showed that with
shaft counter-flow lime-stone kiln modeling is necessary to take into account turbulent diffusion. It is ensuring
substantial improvement of quantitative and qualitative reliability of lime-stone calcining physical process
simulation. For the purpose of natural gas rate cutting in lime production The optimization problem of kiln
working conditions is solved. As working conditions were examined fuel, air and recycling gas distribution between
central and peripheral burners.
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