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2. Improving the Energy Efficiency of Chamber Heating Furnaces through the Use of Controlled Electric Fields

Pedepar:

1. Incepratist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMUIaTa TEXHIYHUX HayK 3a crneljanbHicTio 05.14.06 - TexHiyHa
TeIIO()i3nKa Ta IPOMHUCJIOBA TEMJIOEHEPreTUKa — 3aNopi3pKUil HalliOHAJIbHUI YHIBEPCUTET, CIleliani30BaHa BYE€HA
paza 1 08.084.05 npu HauioHanbHil MeTanypriiiHiil akagemii Ykpainu, JHinpo, 2021. [Jucepraliito IpUCBSIYEHO
PO3po0Li 3aX0iB 3 MiJBUIIEHHS eHeproeeKTUBHOCTI KAMEPHHUX HarpiBajbHUX 1eveil MIJIIXOM CTBOPEHHS Y iX
o6’eMax eJIeKTPUYHOrO I10J18, sIKe IPU3BOJAUTS J10 N1ePepO3IIOAiNy TeMIIEPATypHUX MOJIB ra3iB y po604omy poCcTopi
€HepreTUYHOi YCTAHOBKY. BUKOHAHO KiJIbKiCHY OL[iHKY €eHepreTH4HOi e(DeKTHBHOCTI KaMEpHOI I1edi 3 BUKaTHUM
nosioM. Po3po6sieHo MaTeMaTU4Hy MOJeJib PO3IOily TeMIepaTypu y ii po604yoMy NpOCTOPi 32 yMOBU CTBOPEHHSI B
OCTaHHbOMY €JIEKTPUYHOTO I10J151. BUKOHAHO 4KCesIbHE MOMEIOBAHHS MAaCOBUX BUTPAT IiYHUX ra3iB y Kamepi
peasnbHOi IPOMUCIIOBOI Mevi Ta 3aPONIOHOBAHO 3aX0U [71s1 iX 301/IbIIE€HHS Y 30Hi pO3TAIllyBaHHS CaAKU METaJy

IIJIIXOM CTBOPEHHSI TEIJIOBOTO 6ap’epy 3a paxyHOK 3apsIPKEHMX YaCTOK ITPOLYKTIB 3TOPSIHHS, 110 PYXalOThCS B



€JIEKTPUYHOMY 110J1i. PO3p06sieHO e(DEeKTUBHUII aJITOPUTM YIIPABJIiHHS IPOL,ECOM HarpiBaHHSI METally, KU MOXe
3aCTOCOBYBATHCh Y KAMEDHUX Iedax. [lepeBaror JaHoro ajirOpUTMy € Te, MO Y SIKOCTi JJOAATKOBOTO BILJIUBY
BUKOPUCTOBYETbCSI KEPOBAHE €JIEKTPUYHE [10JI€, CTBOPEHHS SIKOTO HE TIOTPeOy€e 3HAYHUX KalliTaJlOBKJIaAeHb. [Ipu
LIbOMY 3Ha4YHa YaCTHHA TEIJIOTH, 10 paHille BTpa4yalach 3 BiIXiZHMMH ra3aMu 3aJIMIIAE€THCSI Y POO0YOMY ITPOCTOPI
1 BUKOPUCTOBYETbCS 6€3M0CEPENHDBO [1JIs1 HArPiBy MeTally, 10 i CIIpusie MiBUILIEHHIO €HEPTeTUYHOI €PEKTUBHOCTI
ycTaHOBKU. Kill04OBi cj10Ba: KaMepHa I1i4, eHepreTUYHUI 00'€KT, TEMJI0OMAaCcCOOOMIH, MaTEMaTUYHA MOJEJIb,

eHeproe(eKTUBHICTh, €JIEKTPUYHE [10JI€, EHEPro30epiraodi pe>xXuMu, TEpMidHa 00poOKa MeTaly.

2. Thesis for a Candidate Degree in Technical Sciences in the specialty 05.14.06 - Technical Thermophysics and
Industrial Heat Power Engineering - Zaporizhzhia National University, Specialized Academic Council D 08.084.05
at National Metallurgical Academy of Ukraine, Dnipro, 2021. The thesis is devoted to the development of measures
to increase the energy efficiency of chamber heating furnaces by creating an electric field in their volumes, which
leads to the redistribution of gas temperature fields in the working space of the power plant. The research
presents the performed quantitative assessment of the energy efficiency of a chamber furnace with a bogie hearth.
A mathematical model was developed for temperature distribution in its working space under the condition of
creating an electric field in the latter. Numerical modeling of mass consumption of furnace gases in the chamber of
a real industrial furnace was performed and measures were proposed to increase them in the area of the metal
charge by creating a thermal barrier due to charged particles of combustion products moving in the electric field.
An effective algorithm was developed for controlling the metal heating process, which can be used in chamber
furnaces. The advantage of this algorithm is that the additional effect is created by a controlled electric field, the
creation of which does not require significant investment. Herewith, a significant part of the heat previously lost
with the exhaust gases remains in the working space and is used directly to heat the metal, which helps to increase
the energy efficiency of the plant. Keywords: chamber furnace, power facility, heat-mass exchange, mathematical
model, energy efficiency, electric field, energy saving modes, heat treatment of metal.
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