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KIJIBKICHA OIIHKA E®EKTUBHOCTI I'A30BOI HATPIBAJILHOI
YCTAHOBKU 3A YMOBU CTBOPEHHSI B ii KAMEPI
IHPOCTOPOBOI'O EJIEKTPUYHOI'O ITOJIA

Buxonano ananiz enepeoegpexmusnocmi 2az080i Hacpi6anbHOI YCMAHOBKU Y AKill NPOCMOPOSUM
eeKMPUYHUM NOAeM 30iUCHIOEMbCS YRPAGIIHHA MenI08uMY nomokamu. Pesynemamu npogedenux docuiodcens
001PYHMOBYIOMb 00YINbHI 3 eKOHOMIYHOI MOUKU 30PY 3HAUEHHS NPUKIAOEHOT HANPY2U.

Kntouosi cnoea: anamiz eHeproeeKTHBHOCTI, IPOCTOPOBE EIEKTPUYHE II0Jie, TEIUIOBHH TOTIK,
iHTeHCH(}IKaIlis TeII000MiHY, HarpiBallbHa YCTAHOBKA, EKOHOMIYHO JOMIJIbHA HAIIpyTa.

Berym.

VY 3B'I3Ky i3 NOCTIHHUM 3pOCTaHHAM BapTOCTI EHEPropecypciB i NPUPOJHOTO ra3y 30Kpema,
CHEePro30epe)KCHH Ha MPOMHUCIOBHX IMIAMPUEMCTBAX YKpaiHH, a 0OCOOJIMBO MiJABHUIICHHS €HEProeeKTUBHOCTI
TEIUIOBUX arperaTiB, Ha0yBa€ NEPLIOPSIHOrO 3HAYEHHS, OCKUIBKM BOHO O€3IIOCEpPEIHbO TOB’s3aHE 3
cobiBapricTiO KiHIeBoi npoaykuii. Lle, mepur 3a Bce, CTOCYEThCS METaNypriiHUX BUPOOHHUITB Yepe3 X BHCOKY
eHeproeMHicTh. OTKe, oAbl JOCHIIPKCHHS Y TAaHOMY HaNpsIMKY € aKTyaJIbHUMH.

AHani3 nonepeHb0 NPOBEACHUX EKCIIEPUMEHTAIBHHUX JOCTI/IIB OKA3aB, 0 BIUIMB E€IEKTPUIHOTO MOJIA
Ha TIPOLEC PO3MOALTY TEIUIOTH Yy HarpiBajJbHHX Kamepax € HeszamepedyHuM [1,2]. 3ampomoHoBaHHiA cmocio
KEepyBaHHS TEIUIOBUMH IIOTOKAMH Ha OCHOBI 3aCTOCYBaHHSA 3a3HAYEHOTO IO Ja€ MOMJIMBICTH OinbII
e(eKTHBHO HATpiBaTH MeTal y Ta30BUX I€Yax i, SK HACIHIIOK, IMiJBUIIUTH C€HEPrOc(EeKTUBHICTh YCTAHOBOK B
oMy [3].

Bimomo [4], mo s Oyap-fKOTO Ta30BOrO CEPEOBHUINA 3aJCKHICTh MEpediraloyoro HUM CTPYMY Bif
NPUKJIAAEHOT 10 BIIMOBIAHUX €JEKTPOMAIB HAalpyrd Ma€ TPH XapaKTEpHi MOCHiNOBHI MiunsiHKH. CHoYaTKy mpH
HEBEJIMKUX 3HAYCHHSX HANpyrd L 3aJeXKHICTh JiHiiiHa 00 KUNBbKICTh MO3WTHBHUX Ta HEraTHMBHUX 3apsiB
3aJIMIIAETHCS MPAKTUYHO TOCTiHHOIO. [10TiM 3pOCTaHHS CTPYMY CIOBUIBHIOETHCS, TOMY IO MpHW 301IbIICHHI
HAINpyry 10HM HE BCTUTAIOTh PEKOMOIHYBaTHCS, TOMY H IiJi BIUIMBOM 10Hi3alil BiIOyBa€ThCS HACHYCHHS HUMHU
razy. [Ipu mojaypIIoMy MiJBHIEHH] HAIPYTH CTPYM 3HOBY 3pOCTa€, OCKIJIBKH 3'SIBIISIETHCSI BTOPUHHUIL TIpoliec
i0oHI3amii WA Ji€r0 3iTKHEHHS IIBUAKUX HOCIIB 3apsay 3 HEWTpaTbHHUMH MOJEKYTaMH. A BXe IOTIM, IpH
BITHOCHO BeJNHKIH Hampy3i, BigOyBaeThCcs "MmpoOii" MPOMIKKY MiXK EIEKTPOZaMH 1 BHHUKAE CAMOCTIHHUHA
6esnepepBHU po3psiA. ToX y pO3risyBaHOMY BHNAJKy 3aCTOCYBAaHHS EJEKTPUYHOTO IOJIS BAXKIMBO HE
BUXOJIUTH IIO/I0 HANPYTH 3a MEXI MEPIIOi TUITHKY BOJIBT-aMIIEPHOT XapaKTePUCTHKH.

Merta Ta 3aBJaHHSA.

ExcriepuMeHTanbHe MiATBEPKEHHS! HABEJICHOTO SIBUIA HA TEIUIOCHEPTeTHYHNUX YCTaHOBKaX BHKIIHKAJIO
JIOCIJIIIHUIBKUN 1HTEpeC IIONO CIIiBBIAHOLICHHS OOCSTIB JIOJATKOBO BUKOPHCTAHOI TEIUIOTH 1 BUTpPAueHOT JJIs
IBOr0 eJeKTpoeHeprii. Tox mepiroueproBuM crajia HEOOXiTHICTh MPOBEACHHS BIAMOBIMHUX MOCTIMIB 3aJs
BU3HAYCHHS JOI[ILHOT'O 3HAUYEHHS HAIIPYTH BiJTHOCHO IIOCTABJICHOI'O 3aBJaHH:.

Martepian Ta pe3yJbTaTH A0CIiAKEeHb.

OCHOBHOIO KUJIBKICHOIO XapaKTepPHCTHKOIO €)EeKTUBHOCTI BUKOPHCTAHHS €IEKTPUYHOTO MO Y BUNAKY,
IO PO3MIANAETHCS € 3HAUEHHS HUTOMHX BUTpAaT aKTHBHOI EJIEKTPOEHEpTii, SIK CIIBBIAHOLICHHS CIIOXHTO]
eIeKTpoOoOIaJHAHHAM, SIKe CTBOPIOE TIOJIe Ha BIAMOBiAHIA Hampysi, AW, BrTom g0 cymapHOro J0IaTKOBOTO
[PUPOCTY TEMIIEPATYPU TPOTHIEKHUX IUTACTHH, IO HATPIBAKOTHCS NpH Tid ke Hanpysi AT, °C. Jlns ouidku
BUTPAT €JICKTPUYHOT eHeprii, He0OX1THOT AJIsl CTBOPEHHS 1 MIATPUMKH 3a3HAYE€HOT'O TI0JIs1 y HarpiBajbHii Kamepi
Ta BU3HAYCHHS JOLIJIBHOI BEIMYMHN 3a3HAUEHO] HAIPYT BUKOPHCTaHA CHeliaibHa HarpiBajbHa yCTaHOBKa [2]
3 CHCTEMOIO IUTACTHH, IO PO3TAIIOBaHI Ha Pi3HIM BiACTaHI Bif HalbHHWKA, SKI MOXKIMBO IHEPEMIIIyBaTH Y
TOPM3OHTANBHIHM TUIOIMHI BiIHOCHO MOB3IOBXXHBOI Bici KamepH. EnexTpnyHa yacTWHA YCTaHOBKH JO3BOJIUIA
3MIHIOBaTH po004Yy HANpPYry 3aJaHoi HOJISIPHOCTI Ha PYXOMHX €JIeKTpoJax y mupokomy mianaszoni 0 — 1000 B
[3]. Haitbinpmmii edexT Opu IbOMY CIOCTEpIraBCs Ha IUTACTHHAX, po3ramoBaHux Ha Biacrani 0,315 m Bifg
BepXHbOi Mexi kamepu 1 Ha 0,05 M Bim mOB3MOBXHBOI Bici. BimmoBigHi  pe3ynapTaTH  MPOBEACHOTO
EKCIIepUMEHTY HaBeeHo Ha puc. 1.
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Puc. 1 PesynpraTi po3paxyHKiB BiIIOBiTHHIX BEJIMYMH 32 €KCIIEPUMEHTAIHFHIMHU BUMipaMu

AHati3 po3moiTy TEIUIOTH 32 HAaBEICHUMH pe3yJbTaTaMH MOKa3aB, IO MpH 30UTBIICHHI PiBHS HANPYTH
CIIOCTEPITa€ThCSl 3POCTAHHS CIHOXKUTOI ENEKTPOOONaJHAHHAM, SKE CTBOPIOE IIOJIC HA BIAMOBIAHIM Hampysi,
enekrpoeneprii AW (Bix 2,5 no 9,6 Br-rox). Ha mepimmii morisim, e CBiq9UTh PO HEMOIUIBHICTD TAKOTO 3aX01y
HaBiTh y Mexax 70 1000B. I me npu Tomy, IO 3a TaKMX CaMHMX EKCIEPUMEHTaJIbHUX YMOB Ha 1IE€HTUYHO
pO3TallOBaHil IJIACTHHI, HA Ky HE II0JaBajacsl Halpyra, IpUPICT TeMIEpaTypH MPaKTHYHO HE CIIOCTEpiraBcs
[2]. Ta Bce * NPUIYIIEHHS, IO TaKi BUTPAaTH MOXYTh OYTH 3HAYHO MEHIIMMH HIXK CyMapHa TerjioBa €Hepris,
SKY IIPY [IbOMY JIOaTKOBO CIPUIMAE MIIACTUHA BiJl TEIUIOBOTO MOTOKY CIIOHYKA€E A0 OUIBII IETATBHOTO aHaMli3y.

OTox pillleHHS IIOJO BEJIUYUH HANpPYTH, sIKa TOJAETHCS HA IUIACTHHU (YU 00 €KT, 1[0 HArpiBacThCs)
HEOOXiTHO IPUIMAaTH BUXOJISUH 13 CIIBBITHOIIECHHS OOCSTIB OTPMMAHOTO KOPUCHOTO e(heKTy Ta BUTpAYeHHX Ha
IIe 3yCHJIb y TPOIIOBOMY €KBIBAJICHTI, TOOTO BapTOCTEH HOAATKOBOTO a3y UM €IEKTPOCHEPTii, HEOOXITHUX IUIs
T IBHIIEHHS TeMIIepaTypi KOHKpeTHoOi 3arotiBku Ha 1% C. A 1e 3a/eXHUTh SIK Bijl BArH OCTAHHEOI i MApaMeTpiB
Tedi, Tak i JIFOYUX I[iHKU Ha ra3 Ta Tapudy Ha eIeKTPOCHEPTilo.

3rigHo moctaHoBu HarioHansHOT KOMICIi, IO 3iMCHIOE Iep>KaBHE PeryIOBaHHS y cepax eHepreTHKH
ta komyHanpHUX mocayr (HKPEKII) Bix 28.11.2014 Ne 426 "IIpo BCTaHOBJICHHS TPAaHWMYHOTO PiBHA LIHK Ha
NPUPOTHMI Ta3 AJIsl IPOMHCIOBUX CIIOKMBAYIB Ta iHIIMX Cy0’€KTIB TOCIIOJapIOBaHH" MaKCHMaJbHUI piBeHb
[IHM Ha TPUPOJHHMH Tra3, II0 pEATi3yeThCs IMPOMHCIOBUM CIIOXKHMBayaM JUIsi IIANPUEMCTB, HANpPHKIAL,
3ari0pi3bKOro periony ckiagae 6musbko 7661,64 rpa 3a 1000 M. 3rigso nocranosn HKPEKII Bix 25.11.2014
Ne 380 Tapu¢ Ha enekTpUdHYy €HEprito Ul THX XKe crioxuBauiB ckiaanae 103,21 kon./kBt-ron 6e3 T1/IB.

lo x 10 HaBEIECHUX EKCIEPUMEHTAJIbHUX YMOB, BHUTPAaTH NPHPOIHOTO Ta3zy Uil PO3MIISAyBaHUX

. . . . .o . 3 .
BapiaHTIB PO3TAlIyBaHHS MOCIIIHMX IUIACTHH Yy HarpiBambHiii kamepi ckmagamu V. = 0,04 m°/xB. Ocrauni

BUMIPIOBAJIKCh Ta30BUM JjiumibHukoMm Ty Gallus 2000 G4. YcepenHeHe 3HAYEHHS MATOMUX BUTpAT Tasy
BIZIHOCHO TEMIIepaTypH INIAaCTUH BU3HAYAIH 32 (OPMYJIOL0:

V.-t 0,04-39

v "= L =0,003x°/1°C, (1)
T 455
e Vr — CepenHi BUTPATH IPUPOTHOTO Ta3y, MS/XB.;
T — IIPOMIXKOK 4acy, 3a sIKMi HarpiBajy IVIACTHHH, XB.;
T — TEeMIIepaTypa, SKOi JOCSIIM IUIACTUHM IIPU 3a3HAYSHUX BUTpaTax rasy 0Oe3 3acToCcyBaHHS
IIPOCTOPOBOI0 €JIEKTPUYHOIO 110, °C.

3a z1i104010 3apa3 LiHOI0 Ha MPUPOIHHIA Ta3 1ie JOPIBHIOE:

3.=V."" B =0.003-7,661=0,0232pn/1°C , 2)

ne B - mirounii Tapu¢ Ha NpUPOAHHMIL ra3 LI IPOMHUCIOBUX MTiAIPHEMCTB YKpaiHH.

3a pesyipTaTaMHM €KCHEPHMEHTAIBHUX MJOCII/IIB Ha OCHOBI 3aCTOCYBaHHS E€JIEKTPUYHOIO MOJIS IpU
Harpy3i y 300 B mopaTkoBuii npupicT TeMneparyp IUIaCTHH JIOPIBHIOE:

AT, :TZ—T1:484—470:14°C ) 3)
ne T1,T, — Temmepatypa, sIKoi TOCSTIH MIIACTHHY 0e3 HanpyTH Ta mia Hanpyrowo y 300 B BiamosigHo.

SIKIo BUKOPUCTOBYBATH Ui 3a0e€3MeUeHHs] TaKOro MPHPOCTY TEMIepaTyp TiIbKH Ta3, TO IOIAaTKOBI
BUTPATH CKJIAAYTh:
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300

_ Vrnum 'AT300 'Br — 0,00314 7,661: 0,322pH

)

B pe3ynbTati % eKCIIepHIMEHTY IIPH HE3MIHHHX IMUTOMHX BUTpaTax ra3y il 3aCTOCYBaHHI €IEKTPHYHOTO
T0JIs1, BUTPATH CIIOKHTOI €IEKTPOOOIaIHAHHAM eJIeKTPUUHOI eHeprii pH Tiif xe Hanpysi ckmama \2W= 2,5-107
kB1-ron. BpaxoByroun nitounii Tapud Ha enexkrpoeHepriro B,,=1,236 rpu/kBt-ron 3 [1/IB 11e nopiBHIOE:

3 .0 =AW-B_=2/510"°.1,236=3,09-10"2pn (5)
KoedimieHT BiJHOMEHHS BapTOCTI BUTPAUEHHX I'a3y Ta €JIEKTPUYHOI eHepril I pO3IiIsyBaHOTO
BapiaHTy NoAaHoi Ha acTuHy Hanpyru y 300 B, cknanae:
rs00 _ =103, 6 pasis (6)
en300
AHanoriysi po3paxyHkH Ui Harpyr Ha miactusi 600,800,1000B npexacrasieni y Tadammi 1.
Ta6mums 1
KinmpkicHa OIliHKa BUTPAT €HEProOpecypciB 3a pe3ynbTaTaMH eKCIEPUMEHTANBHUX JOCHTIIiB
Hanpyra, B AT, °C Vv, M 3., TpH 3, rpE-107° K, pasis
300 14 0,042 0,32 3,09 103,6
600 49 0,147 1,13 7,54 149,9
800 74 0,222 1,70 9,89 1719
1000 90 0,27 2,07 1187 174

Buxonsun 3 HaBeJEHOTO, YIPABITIHHS TEIUVIOBUMH ITOTOKAMH IPOCTOPOBHUM EIEKTPHIHNM IIOJIEM CIIPHUSIE
Ol e()eKTUBHOMY BHKOPHCTAHHIO MPHUPOJIHOIO ra3y y HarpiBaJlbHHX YCTaHOBKAx Ta Ja€ 3HAYHY I'POLIOBY
€KOHOMIIO.

Takum umHOM, 32 AilOYMMHM Ha Leil yac Tapudamu Ha 3a3Ha4eHI EHEpropecypcH Ui PO3IIISHYTOI
YCTAaHOBKM EKOHOMIYHO JOLITEHO BUKOPHCTOBYBAaTH MaKCHMAIIbHO JONMYCTUMY 3 BHMOT €JEKTPOOE3NeKH
Hanpyry y 1000B.

BucHoBkH.

AHani3 pe3ynbTaTiB MPOBEACHUX EKCIEPHMEHTIB IOKa3aB, IO IS PO3IMIAHYTOI E€KCIIEPUMEHTAIBHOL
YCTaHOBKH 3 €KOHOMIYHOI TOYKH 30py AOIiIbHa Hampyra csrae 1000 B. OdeBuaHO, mo OCTaHHSA MOXE OyTH
IHIIOIO ISl peallbHUX HarpiBallbHUX IeUeH B 3aJIe)KHOCTI Bi iX T€OMETPHYHUX PO3MIpiB, PI3HOBHIY IAJIHBA,
CKJIay TPOIYKTIiB 3TOPSIHHS Ta IiH i TapuQiB Ha eHepropecypcH. [10CHiqOBHICTh MPOBEACHUX OCIIIKCHD €
HiATPYHTAM Ul CKJIAIAaHHS QJITOPUTMY 1 IpOrpaMH BH3HAYEHHS TPAHWYHO JOUIIBHOTO 3HAYEHHS 3a3HAYeHOi
HaINpyry y KO)KHOMY KOHKPETHOMY BHIIQ/IKY.
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THE QUANTITATIVE ANALYSIS OF GAS HEATING INSTALATION PROVIDED WITH
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The analysis of energy efficiency gas heating furnace in which the spatial electric field manages the heat
flow. The sequence of the research can be used to determine the maximum desirable things from the economic
the voltage, various heating devices points of view.
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INIABUINEHHA EHEPI'TOE®EKTUBHOCTI ITPOLECY
®OPMYBAHHS KAMY®JETHOI MIOPOXKHUHU BUBYXOM B
CBEPJAJIOBHUHI B ITPUCYTHOCTI TAMIIOHAKHOI'O MATEPIAJTY

Bupiweno 3adauy npo mexawizm 0ii yuninopuunoco 3apaody 6ubyxoeoi peuosuHu 6 C8epON0BUHI,
3an0GHEHIll MAMNOHANCHUM PO3YUHOM. Pozenanymo  3axonomipnocmi nowiupenus 6uOyxogoi xeuni 6
OMOUYIOYOMY cepedosuwi ma po3sUmKy Kamy@remuoi noposicHunu 8 uaci. Teopemuumno onucamo sAguwe
nyrvcayii mucKy Ha Medci 2a30801 NOPONCHUHU. BUSHAUEHO MAKCUMATbHUL MUCK HA MedCi «NnpooyKmu
demonayii — cepedosuugey. Bcmanosneno 3anexcHicmo Mige MAKCUMATbHUM PAOiycom 8UOYX080i NOPOICHUHU |
Paoiycom 3apsiOHOT c8epONIOGUHU 3 POZHUHOM.

Knrwouoegi cnosa: TamMronaxuuii Marepial, opoXXHUHA, BUOYX, THUCK, AedopMallis.

Beryn. Jlns po3BUTKY TeOTEXHIYHOTO OyIBHUIITBA B CKJIAQAHUX TiAPOTEOJOTIYHMX yMOBaX Ba)KJIUBI HE
JIIEe SKICTh, HAAIMHICTP Ta €KOHOMIYHICTB, ajie 1 IIBHIKICTH CIOPY/UKYBaHHS 00 €KTIB, IO € OIHUM i3
BIUTMBOBHUX (akTOPiB IpH BUOOPI cOCO0Y Ta TexXHOJOTi{ OymiBHUITBA. BramTyBaHHS r€OTEXHIYHHUX CHOPYH B
[IUBUIEHOMY, TPAHCIIOPTHOMY Ta CIEeNiaJbHOMY OyIiBHHUIITBI CYIPOBOKYETHCS BEIUKUMHU 00’ €MaMH 3eMIITHUX
poOIT, CTBOPIOIOYM MOTPEOHN B 3HAYHIN KiBKOCTI CHEIiaIbHOT TEXHIKH, CKOPOUEHHS SIKUX MOJMKIIUBE MIISIXOM
3acTocyBaHHA eHeprii BuOyxy. 3acTocyBaHHSA eHeprii BHOyXy ocoOnMBO e¢eKTHBHE IpH BIAIITYBaHHI
BEPTHKAJIBHUX 3aXUCHUX CIIOPYJ] MUIKOTO 3aKJIaJlaHHS B OOBOJHEHHMX IPYHTAaX HECTIHKUMH CTPYKTYPHHMH
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