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NCIIBITAHUE KATAJIMTUYECKU-CTABUIN3NPOBAHHBIX
T'A30IOPEJIOYHBIX YCTPOUCTB B QHEPTOTEXHOJIOT MYECKHUX
BBICOKOTEMIIEPATYPHbBIX IEYHbIX NIPOLHECCAX

[IpoBeneno wuccnenoBaHue 3HEProcOEperaruInX KaTaJIUTHYECKU-CTAOMIN3UPOBAHHBIX Ta30BBIX TOPENOK
UH(PAKPACHOTO H3IyYeHHs. ODKCIIEPHUMEHTAIbHO MOKa3aHa BO3MOXKHOCTh Y(PQPEKTHBHOTO HCIIOIb30BAHMUS
UH(PAKPACHBIX Ta30TOPEJIOYHBIX YCTPOWCTB B JHEPrOTEXHOJIOIMYECKHX BBICOKOTEMIICPATYPHBIX IE€YHBIX
IpoLeccax.

KiueBble ci0oBa:  KaranM3aTtop, TOpPENKH HMH(QPAKPACHOTO  U3IYyYEHHs, KaTaTUTHYECKH-
CTaOMIIN3MPOBAHHOE CXKUTaHHE Ta3a, Teyb IJIaBKU 0a3anibTa.

Beegenne. B CBs3M C BBICOKOWM CTOMMOCTBIO INMPUPOAHOIO Tra3a, B YKpauHE BO3HMKIH
npoOJeMbl ¢ KOHKYPEHTHOH HSKCIUTyaTalMeil 3HEepProeMKHX IEYHbIX MPOU3BOJACTB, TAaKUX Kak
BapKka OKOHHOI'O CTEKJa, IMPOM3BOJICTBO TEIJIOM3OJIALIMOHHOM MaTepHalbHON BaThl (MJIaBKa B
neyax Oaszanmpra) W JAp. ABTOpaMH  BBIIIOJHEH  KOMIUIEKC  TEIUIOTEXHHUYECKHX U
SHEProTEeXHOJIOTHYECKUX paboT Mo obcenoBaHuo eyHbIX TexHonorui Ha [TAT «JIucuuanckuii
crekno3aBon "Ilponerapuii"» u OO0 «CeBepoaOHEIKUN 3aBOJ] TEIJION3OJSIITUOHHBIX W3S
(C3THU), ©Ha OCHOBaHMHM KOTOpPBbIX pa3paboTaHbl M PEKOMEHJOBAHBI K BHEAPEHUIO
sHeprocoeperarnme MepornpusITHs.

B cBsi3u ¢ 3TuM ObuIM pa3paboTaHbl KaTAIUTUYECKH-CTAOMIN3UPOBAaHHBIE OecIlIaMEHHBIE
uH(pakpacHsle Topenku [1]. OcHOBOM sl TaKUX TOPENOK SABISIOTCS OJOYHBIE COTOBBIE
KaTaJu3aTopbl, HOCUTEISIMU KOTOPBIX SBJISIOTCSA TEPMOCTOMKHE CHHTETHUECKHE MHUHEpPAJIbHBIC
BOJIOKHA, OTBEYAIOIINE OCOOBIM TPEOOBAaHUSAM K MPOYHOCTH M AoaroBeyHocTu. IIpenmyrectBa
KaTaJIUTHYECKU-CTa0OMIIM3UPOBAHHOIO CIIOCO0a CKUTAHMSI YIIIEBOJOPOAHOIO TOIUIMBA MOKA3aHbI
B CTaThsIX [2-4].

Heas padorsl. Llenasio paboThl SBISETCS NMPOBEACHUE UCCIEIOBAHUS YHEProcOeperaomumx
KaTaJINTUYECKU-CTAOUIN3UPOBAHHBIX Ta30BBIX TOPEJIOK HH(PPAKPAaCHOTO HW3Iy4YEHHsS IS
omnpejiesieHdss ~ BO3MOXXKHOCTM ~ HMX  HCIOJNb30BaHUS B MPOMBIIUICHHBIX  ammaparax
(BBICOKOTEMIIEpATypHBIC TICYM BAPKHU CTEKJIA U IUIABKU 0a3aibTa).

MeTtoauka 3KcnepuMeHTa. DKCIIEPUMEHTAIbHOE HCCIIeI0OBaHUE pabOThl MH(PPAKPACHBIX
ra3oropesiouHbIX YCTPOMCTB NMPOBOAMIIOCH Ha J1a0OPAaTOPHOM YCTAaHOBKE, MPEICTaBICHHOW Ha
puc. 1.

[TpunHIMI paboOThl KCHEPUMEHTATBHOM YCTAaHOBKHM CIEIYIONIMI: Ta3 M3 CETH IMOJAeTCs
yepe3 ra3oBble Yachl 3 U perynarop AaBieHus 4 B ropenky 1. JlaBneHue rasa KOHTPOJIUPYETCS
mubdepenmanbHbiM - MaHoMeTpoMm 7. Tlogaua Bo3ayxa K TOpeNKe — OCYLIECTBISIETCS
OPUHYAUTEIBHO C TOMOIIBIO BEHTHJIATOPA 5 M MOAOrPEBAEeTCS C IMOMOIIBI0 MMeyd 2 70
temrnepatypsl ~300-350°C. Jlanee ra30-BO3JyIIHAasi CMECh IIOCTYMaeT K KaTaluTUYECKU-
cTabUITM3UPOBAHHON ra3oBoil ropesnke. Bennunna kosdduimenta n30bITKa Bo3ayxa cOCTaBisiia
a = 1,05 — 1,2. ConepxaHue KOMIOHEHTOB IPOAYKTOB CrOpaHHs W TeMIeparypa Hal
MNOBEPXHOCTBbIO TOPEJIKM aHAJIM3UPOBAIIOCH C IOMOIIBI0 ABTOMATHYECKOTO IEPEHOCHOTrO
razoananuzaropa mMapku «Oxcu SMy. MHppakpacHyt0 COCTaBISIONIYIO (UKCUPOBAIH TaKXKE C
MCIOJIb30BAHUEM JIa3epHOr0 MUPOMETpa. B ropenky 3arpyskasicsi KaTajanu3aTop, IpeCTaBIsIoIUN
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co0oil HOCHUTENb U3 g 9
TEPMOCTOUKOTO
CUHTETHYECKOTO
MUHEPAITLHOTO
BOJIOKHA MapKu
«ALSIFLEX-1600,
Ha KOTOpbIM  ObLia
HaHECeHa  IIIMUHEb
OKCHJIOB METaJJIOB
(okcun MarHus,
XPOMUT MarHusl,
OKCHJBl MONUOIECHA U
ap.) [5]. Hanecenmem

IIITUHEIH ObLI1a > | | 1N ’

- /
JIOCTUTHYTA | £
BOSMOXKHOCTB Puc. 1 - YcranoBka st ucciaeioBaHus pad0OThl KaTAIUTHYECKU-
ITOBBIMICHHA 5 CTAOMIIM3MPOBAHHBIX Ta30BBIX FOPEJIOK HHOPAKPACHOTO M3IydeHus: 1 —
OKCIUTyaTalHOHHOH ropesnka, 2 — meyb JJis HarpeBa BO3/1yXa, 3 — ra3oBbIC CYCTUHUKH, 4 —
TEMIICPATYPhI a0 peryasTop JaBl€HUs, 5 — BEHTWIATOP, 6 — ICTOYHUK TOKa, 7 —
1600°C 6e3 cHuxKeHUs nudmanomerp, 8 — repmonapsl, 9 — npudop OKCU 5M
AKTHUBHOCTH.

OO0cy:xnenue pe3yabTaroB. B pe3ynbrare  NpoOBEACHUS  AKCIEPHUMEHTAJIbHBIX

uccaeoBaHUN OBUIM TOJyYeHBl JIaHHBIC, CBUICTEIBCTBYIOIIME O TOM, YTO OpTaHU3aIH
mpoiecca  KaTaIUTUYECKU-CTAOMIM3UPOBAHHOTO CXKUTAHUSI  YTIEBOJOPOIHOTO TOIUIMBA C
MO/IBOJIOM MOJOTPETOr0 BO3yXa CIIOCOOCTBYET MOBBIIIECHUIO Y()PEKTUBHOCTH M SKOJIOTHUHOCTHU
paboTHI Ta30BBIX TOPEIIOK.

DKOJIOTHYECKUE  TOKA3aTeId  KaTAJIUTHYCCKU-CTAaOWIM3UPOBAHHBIX  OECITIAMEHHBIX
UH(ppaKpacHbIX TOPEOK:

- cogepxanue CO B IpIMOBBIX razax — 35-45 p.p.m. (e 6oxee 0,005% 00.);

- cogepxanne NOy — 3-8 p.p.m. (ae Gomnee 12 mr/m°).

AHanmM3 OKCHEPUMEHTAIBHBIX JTAaHHBIX TMO3BOJWJI yCTAaHOBHTH 3aBUCUMOCTH  JIOJIU
WHPPAKpaCHOTO  HW3ITyYeHUS OT TEeMIepaTypsl BO3AyXa, IOAABaEMOTO K  TOpEIIKe.

SKCHepI/IMeHTaHBHBIC JaHHbIC IIPCACTABJICHEI B TaoJI.

Ta6n1/1ua - Pe3yanaTH OKCIICPUMCHTAJIbHOI'O UCCICAOBAHUA KaTAINTUICCKH -
CT3,6I/IJ'II/ISI/IpOBaHHI)IX ra3oBEIX TOPECIIOK

Temnepatypa Bo3zayxa, °C 50 10 150 200 250 300
Termo, npuxopsiiee ¢ Bo3ayxom, kkam\a | 75,95 151,9 227,85 303,8 379,75 4557
OO0r11ast TerioBast Harpy3Ka,KKkam\J 4019,28| 4095,23 | 4171,18 | 4247,13 | 4323,08 | 4399,03
W3zayyaemoe Termo,Kkam\g 1173,55| 1198,93 | 1325,52 | 1437,38 | 1580,55 | 1765,57
Jlonst mHppaKpacHOTo WITydeHus, %o 29,19 | 29,27 31,78 33,84 36,56 40,14

Taxxe Ha OO0 «CeBepoAOHEIKHI 3aBOJ] TETUIOU3OJISIITIOHHBIX H3CIN» OBLIO MPOBEICHO
YHEPTOTEXHOJIOTHYECKOE O0CIeI0BaHNe Meun TIaBKU Oazanbra. CxeMa mevyu MmpecTaBlieHa Ha

puc. 2.

Pe3ynbraThl 2HEPTOTEXHOJOTHYECKUX HCCIEIOBAHUNA MOATBEPAMIN, YTO MOABOJ TEIUIa OT
cropanus ToruiiBa (488560 kkay/4) U ¢ MOAOTPETHIM B peKymneparope Bo3ayxoMm (75240 kkan/9)
B 00beme 563800 kkan/4 pacxoayeTcs Mo CIeAYIOIMINM HapPaBICHUSIM:

- Ha aBky 153000 kxan/4 (k... 31%);
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- Ha TOTEPU C JBIMOBBIMU
razamu npu BXO/JI€ B
TEIJI000MEHHUK-PEKYIIEpaToOp MpHU
temnepatype 1211°C 303719
KKaJ/4;

- Ha TIOTEPH TeIlia OT CTEHOK
ey (TeruiooTAaueH 51
MPOHUKAIOIIUM U3ITy4YEeHHUEM)
107000 xxan/a (18,98%).

Harpes cBoja nmeun, 60KOBBIX
CTEHOK TMEYH  OCYIIECTBIACTCS
IUIAMEHEM U CUJIBHO
neperpetbiMu (1821 °C) MHEPTHBIMU JILIMOBBIMH T'a3aMHU ITyTEM TETJIOOTIauH.

Puc. 2 - Cxema nieun mrasku 6asainpra Ha OO0
«CeBepOoOHEIIKHIA 3aBO/] TETUIOU30JISIIMOHHBIX U3ICTTUI»

NHTEHCUBHOCTD TCILIONCPENAdn 4
. 200
JUMHUTUPYETCSI  TOJBKO  IOBEPXHOCTBIO A A
2 . N
(okomo  7-8 M%) W JOBWKYyIIEH CUIION ., lar/s)
x 1000

TEIJIOOTAauu  (Pa3HOCTBIO TEMIIEpPaTyp).
MOIIHOCTh TEHEPUPYEMOTO TEIIOOTAAYEH
UH(PaKPaCHOTO H3IyUYEHUSs, SBIISIOIIECTOCS
3aBUCUMBIM (BTOpUYHBIM) u HE
JUMHATUPYIOIIAM TIPOIIECCOM, HE MOXKET
NPEBBIIATh TMOTCHIMAI TEIJIOOTAAUd W
cocrtaBiisieT He Oosee 23-27% oT 001Iero
I10JIBOJIAa Teria, T.e. He 6ojee 150-170 ThIC.
KKaJl/4. VI3 Bblllleé NPUBEIEHHOTO MOXHO
clenaTh BBIBOJ O TOM, YTO JACHCTBYIOIIAS
neyb SBIISIETCS KOHCEPBAaTHBHBIM
arperatoM, paboTaer Ha  IHpenene
MaKCUMAaJIbHOM  MPOU3BOJUTEILHOCTH |
HET  BO3MOXHOCTH  yBEJIMYEHHUS €€
NPOU3BOJIUTENBHOCTH WM  COKpallleHUs
norpebinenus TtorumBa. Kpome 3Toro,
HEBO3MOXHO CHU)KCHHE MTUKOBBIX
TEMIEPATyp WHEPTHBIX T'a30B B 30HE MEUH
u, TaKuM oOpazom, OrpaHuYeHa {t)ms

-400 0 50 30 1760 280 3340
BO3MOYXHOCTh COKpAIICHHS] 3HAYUTEIIbHBIX O — A
TEIUIOBBIX MOTEPb. ‘ -[MW O- Townepmp mlepn/chan gaz0

Ipaguueckas HHTEpHpETantiny Puc. 3 - Pexxumbl paboThI 11e4H ¢
PESYIILTATOB oHep FOTGXHOHOFUH FecKoro riockoruiaMmeHHbiMu ropenkamu ['TITT-3
oOcneoBaHUsS  MPOMBIIUICHHOW — TIEYH
npejcTaBieHa Ha puc. 3.

DKCNepUMEHTaIbHO OBIJIO YCTAHOBJIEHO, YTO 3aMEHa CYHIECTBYIOIIMX T'a30BbIX MJIAMEHHBIX
TOPEJIOK Ha KaTaUTUYCCKU-CTAOMIM3UPOBAHHBIC TOPEJIKH C YHOPABISEMBIM IPOIIECCOM
JBYXCTYINIEHYATOTO TOPEHHS O0ECIICUNBACT CHIKEHHUE MAKCHMAJIbHBIX MUKOBBIX TEMIIEpaTyp B
MHEPTHBIX JBIMOBBIX ra3ax /10 MPUMEPHOIO PaBEHCTBA C TEMIIEPATypOil M3Iydaroled TBepJou
MOBEPXHOCTH U B HAIleM ciydae OyneT cocTaBisaTh okoyio 1550-1600°C. Takoi TepMmuvecKuii
PEXUM TO3BOJISIET COKPATHTh MOTEPH TeIlIa Yepe3 CTeHKH Teuu B OKpyxkarotyto cpexy ¢ 107000
Kkan/a g0 55540 xkkan/dy, yto obOecrmeuynBaceT SKOHOMHUIO MPHUPOTHOTO raza B odobeme 51460
Kkan/4/7880 Kkan/M°=6,9 M°/4. B CBS3M ¢ TeM, YTO TIeTEPOreHHO-KATATHTHYCCKHIl MPOLECC
TeHepUpYeT TEIUIO KaK OT CrOpaHUs yriepojaa MEeTaHa, TaK U OT CTOPaHUs, COJIEPIKAIIErOCs B HEM
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BOJOPOJA, TO B pacdeT OepeM He Hm3myio (7880 Kkaia/M®), a BBICIIYI0 TEILUIOTBOPHYIO
CIIOCOOHOCTh TpHpOAHOro raza (8809 kkam/m®). DKOHOMHMS TOILIHBA 3a CueT 3TOro 3ddexra
cocraBut 4,3% wmim 2,3 M>/4 oT 06mero ero pacxoga. TakuM 06pasoM, BHEIPEHHE HOBBIX
TOPEIIOK B JAHHO MEUH [O3BOJIHT COKPATHTH MTOTPEOICHNE IPHPOIHOTO Ta3a Ha 9,2 M /d.

BbiBoabl. BhIMOMHEHBI HCCIIENOBAHHMS Ta30BBIX TOPEJIIOK C MPUHYIUTEIBLHOM Mojadeit
MOIOTPETOr0 BO3/yXa.

VY CTaHOBIEHO UTO 3aMEHA CYIIECTBYIOIIUX IUIAMEHHBIX TOPEJIOK B MEUYHBIX MPOIECCax Ha
KaTaJINTUYECKU-CTaOMIIM3UPOBAHHbIE nH(ppakpacHbIe TOpETIKH npu OpraHu3aIuu
JBYXCTYIIEHYATOTO PETyIUPYyEMOTO CXKUTAHHUS TOTUIMBA 00€CTICUNBAECT:

- YBEJIMYEHHUE J0JIU UH(ppaKpacHOro uainydenus 1o 37-41%;

- moBeiienne KI1J] anmapatoB mo 42 - 46%);

- IKOHOMHUIO Toproyero rasza g0 30%.

Cnucok smreparypbl: 1. Mapuenxo I C. DKOJOTMYECKH YHCTHIE KaTAJIMTUYECKH CTAOMIM3UPOBAHHBIC
ropenakud s otonutenbHoit Texuuku / I. C. Mapuenxo, I. H. Conosves, A. JI. Ileneyxuii I/
DHeprocOepekeHne, 0e30MacHOCTh, AKOJIOTHS B MPOMBINUIICHHOCTH M KOMMYHAJIBHOH JHEpreTuke : X
MexnyHaponnas koHpepenmus 11-19 centsops 2003 r. : Marepuansl koadepentun. — Snra, 2003, — C. 56 —
58. 2. Prefferle W. C. Catalytically Stabilized Combustion / W.C. Preferle, L.D. Preferle // Progress in Energy
and Combustion Science. — 1986. — vol. 12, Nel. — C. 25-41. 3. Seonhi R. Catalytic combustio n in a domestic
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HcnpiTanue KaTAIMTHYECKH-CTAOMIN3HPOBAHHBIX I'a30r0pPeJIOYHBIX YCTPOHCTB B
IHEProTEXHOJIOTrHYeCKHX BHICOKOTEMIIEPATYPHBIX MeuHbIX npoueccax/ Kimmmam A. A., Cosnosbés I'. U//
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[IpoBeneno mocmikeHHS eHepro30epiraloumx KaTaliTUYHO-CTaOlTi30BaHMX Ta30BUX MaJbHUKIB
1H(ppadepBOHOTO BUIIPOMIHIOBAHHS. EKCIIEpUMEHTAIbHO MOKa3aHa MOXKIMBICT €(EeKTUBHOTO BUKOPUCTaHHS
1HppadepBOHNX Ta30NAJBHUKOBUX MPUCTPOIB B EHEPrOTEXHOJOTIYHMX BHCOKOTEMIEpATYpHUX MIYHUX
nporecax.

KuarouoBi ciaoBa: karamizatop, MNajdbHUKKA 1H(QPauepBOHOTO BHUIPOMIHIOBAHHS, KaTaJiTHYHO-
cTaliTi30BaHe CIATIOBAHHS T'a3y, Mid IUIABKU 0a3alibTy.

The study of energy saving catalytically stabilized infrared gas burners. Experimentally demonstrated
the possibility of the effective use of infrared gas burner devices in power technology high- temperature of
furnace processes.

Keywords: catalyst burner infrared catalytically stabilized combustion gas furnace melting of basalt
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BJMAHUE KO2POUIIMEHTA 3AINOJHEHUSA HA HWHTEHCHUBHOCTD
TEIIVIOOTAAYM B 30OHE UCITAPEHMUS IBYX®A3ZHOI'O TEPMOCUDPOHA

[TpuBoIATCS SKCIEPUMEHTAIBHBIC JaHHBIE IO KOAX(PPHUIMEHTaM TETJIOOTIa4l B 30HE MCIAPEHUS 3aKPBITOTO

nByxdasHoro TtepMocupoHa C BHYTPEHHHM JuamerpoM SMM u  uimHOM 700MM. Ilokasano BiusHHE

TeOMETPUUECKUX U PSKUMHBIX TapaMETPOB Ha TEIUIONEPEIAtoIINe XapaKTePUCTHKH TepMOCH(OHA.
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