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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka 3ax0/1iB 3 pecypco- Ta eHepro3tepekKeHHs B €JIeKTPOAHOMY BUPOOHUIITBI

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of measures on resources - and energy-savingss in an electrode production

PedepaT ykpaiHCbKOIO:

Po3po6sieHa 0OHOBJIEHA TEXHOJIOTIS €JIEKTPOJHOTO BUPDOOHMLTBA Y BUIJISAI CYKYITHOCTI HOBYX i MOJIEpHI30BAaHUX
TEXHOJIOTIYHUX PETJIAMEHTIB Ta KOHCTPYKLil TPOMUCJIOBOrO 06s1aiHaHHS. O6I'PYHTOBAHO IOLi/IbHICTb PO3POOKU
3aX0JIiB 3 pECypCO- Ta €HEPro36epesKeHHs €JIEKTPOJHOI0 BUpO6GHMLTBA. OLEP>KaHO €KCIIEPUMEHTAJIbHI
TeMIIEpPaTypPHi 3a/1eXXKHOCTi (i3UYHUX BIACTUBOCTEN BYIJIEBMICHUX MaTepiaiiB. PO3p0o6ieHO TeXHI4Hi pillleHHs 3
MoJepHizanii mifo4oro o6y1agHaHHs, 30KpeMa, MiHiMi30BaHO 6araToCTaiHNUI TEXHOJIOTIYHUN NPOLieC OfepP KaHHS
HAIOBHIOBaYa Ta PO3pO6JIEHO €CKi3HUH MPOEKT Ieyi 115l IPSIMOTOYHOTO rpadiTyBaHHS €JIeKTPOIHUX BUPOOIB, SIKUN
3abe3nevye NOKpalleHi TEXHOJIOTYHi TapaMeTpU MIPoLecy OAEeP>KaHHs eJeKTpoiB. Po3pobieHo (isnyHi,
MaTe€MaTU4Hi i YMCIIOBI MOZEIi TEITIOEIEKTPUYHOTO, MEXAHIYHOT0 Ta TEIIO-TiPOLAHAMIYHOTO CTaHy
TEXHOJIOTIYHUX MPOLECIB, O Bifi0yBalOThCS y IPOMUCIOBOMY OOJIalHAHHI, 30KpeMa, Y eJIeKTPOKaIbIIMHATOPAX,
neyax BUIIAJIIOBaHHS Ta rpadiTyBaHHs HEIIPSIMOTO Ta MPSIMOrO HarpiBaHHS, SIKi HEOOXiJHI [l 41 CJI0BOTO aHai3y
TEXHOJIOTIYHUX T2 KOHCTPYKTUBHUX I1apaMeTpPiB MOJI€PHI30BAaHOIO YCTAaTKyBaHHSL. [IpoBeieHO YMCIIOBUI aHAali3
(di3nYHMX MOJIiB IiI0Y0r0 Ta MOJIEPHI30BAaHOTr0 06J1aHAHHS ITPU MO0 eKCIUTyaTalnii Ha Ailo9ux Ta MogudikoBaHUX
perjaMeHTax Ta BUKOHAHO 3iCTaBJI€HHS] OTPUMAHUX Pe3yJIbTaTiB. PO3p061€HO METOIMKNA BUBHAYEHHS BTPAT
€JIEKTPOEHEPTii 10 BXOAYy y Iiu rpadiTyBaHHS A4ECOHA 3MiHHOTO CTPYMY Ta IIPOrHO3yBAaHHS TEXHOJIOTIYHUX
IapaMeTpiB Nepefily BUNaly "3eJIeHUX" 3arOTOBOK 3aJIEKHO Bifl rpadika 3MiHM TemIepaTypy AUMOBUX rasiB Iif
CKieniHHAM nedi. CTBOpPEeHi TEXHOJIOTIYHI PErJIaMeHTH BUIAIIOBAHHS €JIEKTPOJHOIL IIPOAYKILii B IIe4ax BUIIAJY, SKi
peasizyloTh pecypco- Ta eHeprozoepekeHHs i 3MeHIIIEeHHS] BUXOly OpakoBaHUX BUPOOiB Ta rpadiTyBaHHs
JOBrOMipHOI IPOAYKIi y I1€4axX HENPSMOro HarpiBy MOCTIHHOTO CTPYMY, L0 3a06€311€4yI0Th HEOOXiIHY SAKICTh
NpoAyKLii i 1inicHiCTh KOHCTPYKILii nedi. [IpoBeneHa HayKOBO-OOIPYHTOBAHA €KCIIEPTU3a 3alIPOIIOHOBAHUX
TeXHIYHUX pillleHb (3aX0iB) 3 pecypco- Ta eHepro3depeskeHHs! B eJIeKTPOIHIN IPOMUCIIOBOCTI. Pe3ysipTaTi poboTu

BIIPOBAJPKEHO Y BUPOOHUIITBO.

Pedepar aHIJIiHCBKOIO:

The updated technology of electrode production has been developed as a sum of new and modernized
technological schedules and industry equipment constructions. The actuality of the design of resources and
energy saving measures in the electrode production was stated. The experimental temperature dependence of
carbon materials physical properties was proved. Technical solutions of current equipment modernization were
found out. In particular, multistage technological process of filler production was minimized; pilot project of the
furnace for direct graphitization of electrode products was developed. The furnace possesses enhanced
technological parameters of the electrode production process. Physical, mathematical and numerical models of
the thermoelectrical, mechanical, thermal and hydrodynamic state of technological processes in industrial
equipment were also developed, particularly, in electric calcinators, baking furnaces and furnaces for direct and
indirect heating, which are necessary for numerical analysis of technological and constructional parameters of
modernized equipment. The numerical physical fields analysis of the current and modernized equipment during its
operation according to the current and updated technological schedules was held. The obtained results were
compared. The methods were developed, which enable to determine electrical energy losses before entering to
the Acheson's AC current graphitization furnace and to foresee technological parameters of the baking "green"
depending on the gas temperature change in the furnace. The technological schedule for baking electrode
products in the backing furnaces was created, which provides resources and energy saving, the reduction of



flawed products and graphitization of longwise products in the indirect heating furnaces, which provide the
required product quality and consistency of the furnace construction. The scientific expertise of the proposed
technical solutions (measures) of resources and energy saving in the electrode industry was held. The results of
the work have been introduced into the industry.5481
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