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1. TIo6ymosa IBC ouiHkU TeMnepaTypHOro npodiio NpoxigHux rnevyei Ha 6a3i BipTyaabHUX MOZesel Ta
cepTu(diKOBaHUX MPUCTPOIB

2. Building of a pusher-type furnace temperature profile estimation data-measuring system based on virtual
models and certificated devices

Pedepar:

1. O6'exT: polec BU3HAUYEHHS TEMIIEPATYP B IPOXi/iHill Medi Ha OCHOBI BCTAHOBJIEHHS B3A€MO3B 3Ky MiXK
TeMIlepaTypaMu B TEXHOJIOTIYHMX TOYKaX BUMipIOBAaHHSI, B ra30BUX 00'eMax, Ha [IOBEPXHi 3ar0TiBOK Ta Ha IOBEPXHi
KJIaJIKU 3 BUKOPUCTAHHSIM iHpOpMalliflHO-BUMIPIOBAJIbPHOI CUCTEMU Ha 6a3i BipTyaJlbHUX MOJieslel Ta
cepTU(diKOBaHUX NPUCTPOIB. METOU: METOIOJIOTiSI BUKOHAHHS METPOJIOTIYHUX pOOIT A1 ineHTudikanii
HEBU3HAYEHOCTi MOXUOOK BiAMOBIMHO M0 MibKHapoaHuX cTaHaapTiB ISO 5725-1; eneMeHTH TeOpii IPOMEHNCTOTO
TEIJIO0OMIHY; €JIeMEHTH Teopii TeNIoNpOBiTHOCTI; METOM, BUMipIOBaHHS LIiIbHOCTI TEIJIOBUX [IOTOKIB; Pi3HULIEBI
CXEMU PO3B'sI3aHHS 33[1a4 HECTAL[iOHAPHOI TEIJIONPOBiAHOCTI. MeTa po6OTH: MiBUIIEHHS TOYHOCTI i PO3IIMPEHHS
(PyHKIIOHATIbHUX MOKJIMBOCTEN iH(OPMalifiHO-BUMipIOBAZIbHOI CUCTEMU OL[iHKU T€MIIEPATYPHOTrO NPOQisio

npoxinHoi nedi, nodynoBaHoi Ha 6a3i cepTudikoBaHUX MPUCTPOIB i MaTEMaTUYHUX MoAesel TenaoPiznyHNX



IIPOLIECiB, MIJISIXOM ifeHTUiKalii BUgy NOXuOOK 3 HACTYIHOK KOPEKLI€I PEe3yJIbTaTiB KOHTPOJIIO i BAKOHAHHS
Oe3repepBHOi OLIHKY TEXHIYHOTO CTaHy Kj1aaku. TeopeTryHi i MpakTU4Hi pe3ysbTaTH: BUpillleHa aKTyaylbHa
HapOJHO-TOCIIOJapya 3a/a4ya MifjBUILLEeHHSI TOYHOCTI i pO3LMPeHHS (PYHKLiOHAbHUX MOXKJIMBOCTEHN CUCTEMU
OLIiHKM TeMIIepaTypHOro Npodito MpoxinHOi Nedi, 3a paxyHOK BUKOPUCTAaHHS CepTU(PIKOBaHMX IPUCTPOIB i
KOMIT'IOTEPHUX Mojiesiel Ternodi3nyHuX IpoLeciB, sKi H06yZoBaHO Ha 6a3i BCTAHOBJIEHOTO B3a€EMO3B'SI3Ky MiX
TeMIIepaTypPaMy B TEXHOJIOTIYHMX TOYKAX BUMiPIOBAHHS, B ra30BUX 00'€eMax, Ha IIOBEPXHi 3aTOTOBKY, KJIAAKH, Ta
HEBUKJIIOUEHUM 3aJIMIIKOM CUCTEMATUYHOI CKJIaZI0BOi METOAMYHOI NoxubKu. HaykoBa HOBM3HA: BIEplle
3aIIPONIOHOBAHO METOJ BU3HAYEHHS] TEOMETPUYHUX KyTOBUX KOedil[ieHTiB BUIPOMIHIOBAaHHS MK 00'€MHUMMU i
MMOBEPXHEBUMU 30HAMM, a TAKOX MK BOMa 06'€MHMMHU 30HAMU MOJIEJTi TEeTJIOBOi pO6OTH Tedi; Bliepiie
PO3p006JI€HO METOAMKY NI0OY0BY iHPOpMaliliHO-BUMIPIOBAJIbHOI CUCTEMU BU3HAUEHHS TEMIIEPATYPHOTO CTaHY
IIPOXIiZHOI 1edi, SKa 03BOJIsI€ BCTAHOBUTY B3a€MO3B'SI30K MK TeMIIEpaTypaMy B TEXHOJIOTTYHUX TOYKAX
BMMipIOBaHHS, B ra30BUX 00'eéMax, Ha IIOBEPXHi 3arOTOBKY, KJIAZKY i HEBUKJIIOYEHUM 3aJINIIKOM CUCTEMAaTUYHO]
CKJIIOBOi METOAMYHOI MOXMUOKY; BIIEPLIE 3aIIPOIIOHOBAHO METO, KOHTPOJIIO TEXHIYHOTO CTAaHY KJIA[IK/ TEIJIOBOTO
arperary, Ha 6a3i CyMiCHOro BU3HAU€HHS TEMIIEPATyP 30BHILIHbOI i BHYTPIilIHBO] CTOPiH Kanky neyvi. CTymiHb
BIIPOBAP)KEHHS: METOJMKY OL[iHKY TEXHIYHOTO CTaHy KJIAJKM BUKOPUCTOBYIOTbCS MIPU OLiHIIi CTaHY BOTHETPUBKUX
OTOPOXK TOIOK KOTeJIbHUX ycTaHOBOK TOB "Hanis"; MmaTepianu po60TH BUKOPUCTOBYIOTHCS [TPU BU3HAYEHHI
po3Ioziny TeMIIEpPaTyp I10 epepisy KokcoBoro nupora B 6arapesx [NAT "€BPA3 [IninponzepsxuHcbkuit KX3";
METOAMKU OLHKY TEXHIYHOIO CTaHy KJIaAKHU MIPOXiZHOI 11edi i TeMIiepaTyp B TEXHOJIOTTYHIN TOYL BUMipIOBaHHS,
MOXYTb 6YTY PEKOMEHJ0BaHi 10 BUKOopucTaHHs Ha nianpuemctsi [TAT "MK "A30BcTazb" y TOBCTONIMCTOBOMY,

KPYITHOCOPTHOMY Ta PEMKO0aIIKOBOMY Liexax. O6J1acTh 3aCTOCYBaHHS: METAJIyPrisl.

2. Object: pusher furnace temperatures determination process under coupling of a technological measuring point,
gas volumes, work surfaces, brickwork surfaces temperatures with using of a data-measuring system, which build
on virtual models and certified devices. Methods: metrological operation implementation methodology for
indeterminateness inaccuracy identification in concordance with international standard ISO 5725-1; radiant heat
exchange theory elements; heat-flux density measuring method; difference scheme solution of a non-stationary
thermal conductivity task. Goal: advancing functionality facilities and extending accuracy indices of a pusher type
furnace temperature profile estimation data-measuring system which build on certified devices and thermalphysic
processes virtual models by identification inaccuracy kind with next control results correction and continuous
brickwork technical state estimation execution. Theoretical and practical results: actual national economy task of a
pusher type furnace temperature profile estimation system which has advanced functionality facilities and
extended accuracy indices development were solved. It was solved by using certified devices and thermalphysic
processes computer models, which build on determined interrelation between temperatures in technological
measuring point, gas volumes, work surfaces, brickwork surfaces and non-exceptional methodical error
component residue. Scientific novelty: for the first time were suggested method of a pusher furnace thermal
operation model geometrical angular emissivity coefficient between 2-D and 3-D zones and between two 3-D
zones determination. For the first time was developed pusher furnace temperature state estimation data-
measuring system building method, which allows to interrelate between temperatures in technological measuring
point, gas volumes, work surfaces, brickwork surfaces and non-exceptional methodical error component residue.
For the first time were suggested method of a thermal aggregate brickwork technical state estimation, based on
outer and inner furnace brickwork sides temperatures consistent definition. Adoption rate: brickwork technical
state estimation method using to estimate "Nadiya" Co Ltd boiler plant fire chamber fireproof barrier state.
Material of the thesis using in coke cake cross-sectional temperature distribution estimation in public company
"EVRAZ Dneprodzerginskiy KHZ" coke-oven battery. Method of a pusher furnace brickwork technical state
estimation, method of technological measuring point temperature may be recommend to use on thick-leaved
shop, heavy merchant shop, rail and structural steel shop of public company "MK"Azovstal". Area of use:
metallurgy.
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