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EKOHOMIYHI ACIIEKTU EHEPI'ETUKH
ECONOMIC ASPECTS OF POWER-ENGINEERING
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BU3HAUYEHHS EKOHOMII CIOKUBAHHS TIPOMUCJIOBUM
MIAIMPUEMCTBOM IPUPOJHOI'O T'A3Y 3A HASBHOCTI Y
POBOYUNX OB’EMAX MOI'O KAMEPHUX ITEYEH ITPOCTOPOBOI'O
EJEKTPUYHOI'O ITOJIA

Buxonarno ananiz moscaueocmi nioguwenus enepeemuunoi egpexmusnocmi eazogux kameprux neveu TOB
«3anopizekuit mumarno-macnicsuti komoinamy. Ilpeocmaeneni pesyiomamu eKCnepuUMeHmaibHux 00CAi0NCeHb
6NIIUBY NPOCMOPOGO20 eNEKMPUYHO20 NOJSL HA PO3NOOIN MENIOmU Y Kamepax neyax.

Kniouoei cnosa: enepreTniHa eeKTUBHICT, KAMEpPHA T1i4, CIIOXXMBAaHHS MPUPOIHOTO ra3y, IIPOCTOPOBE
SJIEKTPUYHE IT0JIe, TCIUIOBHI OajlaHC, TeIUIOTa BiXiHHUX ra3is.

Bcemyn

3rinHo EnepreruuHoi crparerii Ykpaiau g0 2030p. npiopuTeTHUMH HalpsIMKaMHU €HEPro30epexeHHs €
3HW)KEHHS EHEPrOEMHOCTI BHUPOOHMIITBA, CKOPOUCHHS CIIO)KMBAHHS IIEPBHHHHUX ITaIMBHO-CHEPIeTUIHUX
pecypciB 3a paxXyHOK BIIPOBAKCHHS HOBITHIX €HEeproe()eKTUBHIX Ta €Hepro30epiraloymx 3axoMdiB. Y MiIOMY XK,
CIIO)KMBAHHS ra3y B YKpaiHi MOJKHA OXapaKTEepU3yBaTH K HAIUTHIIKOBE W HepalliOHaJIbHE.

Ha Bci ramy3i mpomuciioBocti cymapHo npunanae 6mm3pko 40% Bin 3aragbHOrO 0OCATY CIOXHBAHHA
npupoAHOTo ra3y (21 mipad. ky0. M.), 3 HUX Ha IOTPeOH HaOLTBII eHEPTOEMHOT METAITYypPTiHHOT Tary3i — 7 MIIP.
Ky0. M. Tomy cTpaTeriyHuM 3aBJaHHSAM AEP’KaBHOTO 3HAYCHHS € MOJEpHi3amis NPOMHCIOBOCTI IOJ0
pawioHaIbHOCTI €HEPIrOBUKOPHUCTAHHS.

Mera Ta 3aBI1aHHs

ExcriepuMeHTanbHe MIATBEPXKEHHS MOXIIMBOCTI CKOPOYEHHS CIIOKMBAHHS KaMEPHHUMH IeYaMH
MPUPOJTHOTO ra3y Ta BU3HAYCHHS €KOHOMIl OCTAaHHBOT'O 32 YMOBH CTBOPEHHS IIPOCTOPOBOTO €IEKTPUUHOTO TTOJISt
y IX Kamepax.

MarepiaJ i pe3yJbTaT 10CJHiIKEHb

B wMeramyprii i MammHOOYIyBaHHI oOprafi3amis BHPOOHHITBA 3 TIOBHHUM IIUKJIOM BHKOHAHHS
TEXHOJIOTIYHUX oIepamiii 0a3yeThCs HA BUKOPHCTaHHI KaMEPHUX TMedYed pi3HUX KOHCTPYKIH. Maroum Taxi
3HaYHI TepeBarn SAK IIHUPOKUH CIIEKTP pPETYIIOBaHHA PEXHUMY pOOOTH, MPOCTOTAa Ta YHIBEpPCAIbHICTbH
KOHCTPYKIIii, IO O3BOJSAE€ HArpiBaTH 3arOTOBKM Ta JAETali PI3HHX pPO3MipiB, Macd i KoHQirypamii, maHi
YCTaHOBKHM MAlOTh HM3KY CyTTEBHX HeJodikiB. Cepen OCTaHHIX — HEJOCKOHANIICTh KOHCTPYKIIii, 3HaUHI BTPaTH
TEIJIOTH 3 JTUMOBHMH Ta3zamH, ToIlo. Lle mpu3BOAMTH 10 HEpalioHAJIBHOTO PO3MOALLY TeMIepaTypH y Kamepi
neyi i, SIK HACI]iJIOK, NMEPEeBUTPATH E€HEPropecypciB Ta 3MEHILIEHHS E€HepreTHYHOI e()EeKTHBHOCTI y LIIOMY.
OCKINIbKY B YCTAaHOBKaX Ha3BaHOTO KJIACy y SIKOCTI IajMBa BUKOPUCTOBYIOTh IPUPOHUIA r'a3, BapTICTh SIKOTO Ha
JYMKY OUIBIIOCTI yKpalHCBKHX 1 3aKOPJOHHUX €KCIEePTiB, B HaHOIMXKYiil mepcrekTrBi Oyae TiNbKU 3pOCTATH
[1], mepiuoueproBoro 3HadeHHs HaOyBalOTh IHHOBaliiHI pimeHHS moa0 ix eHeproedexTuBHOCTI. Cka3aHe
MiATBEPIKYETHCS JTOCUTh )KOPCTKUMH BHMOTAaMH 10 CyYaCHHX KOHCTPYKIIN Teuyeil BiMHOCHO IHTEHCHiKarii
TeII000MiHy B 1X po604OMy HpoCTOpi i 3MEHIIEHHS! TUTOMOI BUTpaTy nanusa [2]. He3paxaroun Ha Te, 1110 BKe
3aIpOIIOHOBAHO 0araTo 3aXxo[iB MiABHIIEHHS €HEProe()eKTHBHOCTI Takoro oOJagHaHHS HI OAWMH 3 HUX HE
nependavyae CyTTEBUX 3MiH LIOZ0 OUTBII €()eKTHMBHOTO BHKOPHCTaHHS TEIJIOTH B 00’€Mi KaMepH 3a paxyHOK
3MEHIIEHHS BTPAT 3 BIAXIHUMH ra3aMH.

Ha TOB «3amopi3pkuii THTaHO-MarHieBuik kom6iHat» (TOB «3TMK») ans tepmMooOpoOkn merairy
BCTAHOBJIEHa KaMepHa IiY 3 BUKATHUM MOJIOM, SIKa OTAIOETHCS MIPUPOAHUM Ta3oM. Uit BUSBICHHS NPUYUH ii
HU3BKOI1 eHeproe(eKTHBHOCTI 0yJ0 PO3paxoBaHO TEIIOBUH OajlaHC IMedi, 3a pe3yibTaTaMH SIKOTO BH3HAYCHO
TOJIOBHI CTaTTi BUTpPATH TEIJIOBOI €Heprii, je HaWOiMbIIy YacTHHY CKJIaJa€ TEIUIOTa, M0 BTPAYAETHCA 3
Binxigaumu rasamu (37,7%). ToMy TOIIyKH HUISXiB OLTBIN €(EeKTHBHOTO BHKOPHCTAHHS TEIUIOTH 324 PaXxyHOK
3MEHINIEHHS 3a3HaY€HO{ CTATTI BUTPAT i BUKIIMKAJM TOCHTiTHUIbKUH iHTepec [3,4] .

AHauti3 monepegHp0 BUKOHAHUX Ha eKCIIepUMEHTaIbHIA HarpiBaJdbHIA yCTaHOBII TOCIiIKEHb ITOKa3aB,
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IO BIUIMB EJISKTPUYHOTO MOJsl HAa (OPMYyBaHHS HANpsIMKY IEPEMIIIEHHs] NPOAYKTIB TOPIHHS ManuBa €
He3arepeuyHuM [5,6], a 3acTocyBaHHS 3a3HAYEHOI'O METOAY MOXKE HIIBUIIUTH €(EKTHBHICTh BUKOPUCTAHHS
NPUPOJHOTO Ta3y y TEIJIOBUX arperarax 1 JaTd 3HAa4YHy TPOIIOBY eKoHOMilo [7]. BpaxoByroum Te, 110
3aIPOIIOHOBAHUH CIIOCIO YNPAaBIIiHHS TEIVIOBUMH ITOTOKaMH 3a JOIIOMOTOI0 IPOCTOPOBOTO EJIEKTPUYHOTO MOJIS
HE € TeXHIYHO CKIIaJHUM 3aBIaHHAM Ta He MOTpeOye 3HAYHHUX KalliTaIOBKIAJCHb, HOTO i OyII0 3aCTOCOBAHO Ha
kamepHiit meui TOB «3TMK» (puc.1).

1

Pucynok1 — Cxema 3acTocyBaHHsI METOly Ha KaMEPHIl Medi 3 MiIKITIOYESHOI0 eIEKTPHYHOI0 YaCTHHOKO:
1— oTBip [ TepMONapH, uepe3 sIKHii OE3KOHTAKTHO BUMIPIOETHCS TEMIIEpaTypa MeTaty; 2 — CKICHiHHS; 3
— MeTaJ1, [0 HarpiBaeThes; 4 — poOOYMi MPOCTIp; 5 — eNeKTPONPOBIJHA TUIACTHHA; 6 — MAIBHUK;
7 — BUKaTHUM MiJ; 8 — eNeKTpuYHa YacTHHA

Butpara npupoJHOro ra3y BUMipHOBajiach Ta30BUM JiYMiIbHHUKOM TUly PI' 40, 3HaueHHs Temmeparyp
CaJIKH Ta CKJICTIHHS — 0€3KOHTaKTHUMH Jla3epHUME mipoMeTpamu Optris LaserSight. EkcriepuMenTH poBeieHO
3 JOTPUMAaHHSAM 3aJaHOTO TEXHOJIOTIEI0 TEeMIIEPaTYPHO-4aCOBOTO PEXXUMY BillIly MeTally, pe3yJbTaTH SKOTO
HaBeJICHO Ha PUCYHKY 2.

Pucynox2 —. I'padiku ekcriepiMeHTaIbHIX 3Ha4€Hb TeMIIEpaTyp Bilnany MeTaly:
1 — 6e3 momaui Hanpyry, 2 — mig Hanpyroro 1000 B Ha canky meramy
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AHaiiz rpadikiB MOKa3ye, 110 32 YMOBH BHUKOPUCTAHHS 3alPOMOHOBAHOIO CIIOCOOY Ha KaMepHii medi
3HWKY€EThCA 11 iHepuiiHicTh. JleTani mBuame OCSTaroTh MOTPIOHMX TEMIEPATyp Ta CIIOCTEPIracThCsi OLIBII
npsMOITiHiifHa KpHBa Bianany. Bee 1ie cBiqUUTh PO BUCOKY PIBHOMIPHICTh HArpiBy cajkH i 3a0e3meuye Kpaury
SKICTh HAarpiBy MeTay.

Ha pucysky 3 mokazaHo OWHaMiKy BHTpaT MPHUPOTHOTO razy y 0a30BOMYy pEXHMi Ta 3a YMOBH
BUKOPUCTAHHS €JIEKTPUIHOTO TOJA y TPOIeci HarpiBaHHSA i BUTPUMKH cagku Metany. Ckauky Ha rpadikax
BiJIIIOBIZAf0OTh OYEPTOBOMY BKIIFOUCHHIO MAIBHUKIB.
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Pucynox3 — Jlunamika BuTpatyu ra3zy Ha KaMepHy Iid:
1 — 6e3 momayi Hanpyry, 2 — mig Hanpyrorw 1000 B Ha caaky merany

3a pe3ynbTaTaMd TPOBEACHHX EKCIEPHUMEHTAIBHUX JIOCTI/DKEHh HAa [eYax BiAmansy 3a yMOBHU
BUKOPHCTAHHSI 3a3HAYCHOTO CIOCO0Y 3a OJUH HHUKJI TEPMi4HOI 0OPOOKU JOCSITHYTO CKOPOYEHHS CHOXHUBAHHS
IPUPOIHOTO ra3y 10 11 % y mopiBHAHHI 3 MOKa3HUKAMH JIFOYO] ITeYi, IO MiATBEPIKEHO BiATIOBITHUM aKTOM.

BucnoBkn

BripoBa/ukeHHsT  3alPOMOHOBAHOTO  CHOCOOY YNPaBIiHHS TEIUIOBUMH IIOTOKAMH 34 JJOMOMOTOI0
MPOCTOPOBOTO  €JIEKTPUYHOIO TMOJsi Ha KAMEPHUX T[e4ax CIPHUATHME MiJBUIICHHIO iX EeHEPreTUYHOI
e(eKTHUBHOCTI, TIPU I[bOMY 32 OJUH UK TEPMIYHOT 0OPOOKH MOXKIUBE CKOPOUCHHS CIIOKHUBAHHS MPUPOIHOTO
razy 110 11 %. IIpocroTa TexHi4HOI peanizaiii METOAY CBIJUUTh PO Te, L0 HOTro MOXKHA BUKOPUCTATH B yMOBax
Oyb-5SIKOTO ITiAPUEMCTBA, JIe BAKOPUCTOBYIOTh aHAJIOTI4HI TeYi.
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Zaporozhye State Engineering Academy
ABOUT REDUCING THE NATURAL GAS OF CHAMBER FURNACES IN THE PRESENCE OF
A SPATIAL ELECTRIC FIELD IN ITS CHAMBER AT THE INDUSTRIAL PLANT
The analysis of increasing the energy efficiency gas chamber furnaces of "Zaporozhye Titanium-
Magnesium Combine" Ltd. It was determined that the main part of losses amounts to heat that is lost with the
flue gases. The results of industrial researches showed possibility to control heat fluxes using spatial electric
field in the chamber of furnaces.
Keywords: energy efficiency, chamber furnace, the consumption of natural gas, the spatial electric field,
heat balance, the heat of flue gases.
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ONPEAEJEHUE DKOHOMMUWMU NNOTPEBJIEHUSA TPOMBILIJIEHHBIM NPEANTPUATUEM
MPUPOIHOI'O I'A3A ITPM HAJIMUUU B PABOUMX OFBEMAX EI'O KAMEPHBIX NEYER
MPOCTPAHCTBEHHOI'O SJIEKTPUYECKOI'O ITOJIsA

Bouinonnen ananuz 803MONCHOCMU NOBIUEHUS IHEPEMUUECKOU IPHEKMUBHOCMU 2A308bIX KAMEPHbIX
neyeu OO0  «3anopooscckuti  mumano-macuuesvli.  komounamy.  Ilpedcmasnenvt  pesynrbmamuol
IKCHEPUMEHMANLHBIX UCCIeO08AHUTL GIUSHUSL NPOCIPAHCMEEHHO20 DIIEKMPUHECKO20 MOl HA PACnpedesieHue
Mmeniomol 8 KAMeEpPax nevell.

Knrwouesvie cnosa: >ueprerndeckas 3pQeKTUBHOCTb, KaMepHas Iedb, MOTpeOJIeHHe MPUPOJHOTO rasa,
MPOCTPAHCTBEHHOE 3JIEKTPUIECKOE I10JIe, TEIUIOBOI OallaHC, TEMI0Ta OTXOISIINX Ira30B.
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