RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

SUPER-STABLE, LOW-EMISSION, FLAT-FLAME BURNERS

FOR INDUSTRIAL FURNACES

Description

The proposed burner facility concerns development of the
concept and designs of environmentally compatible burn-
ers of super stable combustion performance, each of them
being available within wide temperature range for reheat-
ing and heat treatment furnaces. It's assumed that the fur-
nace operation ensures high power efficiency and mini-
mum NO, emissions. The Flat Flame burners represent
radiation type of facilities. They are intended to provide
high intensive uniform heat input for the industrial fur-
naces of various purpose, beginning from those operating at
low (750...1050 K) to high temperature (1550...1900 K)
furnaces. LE FFB provide technological, energetical and
environmental advantages to furnaces.

Innovative aspect and main advantages

—  LE FFB ensure uniform distribution of temperatures
(non-uniformity is +5...10 K and heat fluxes devia-
tion not more than * 2...10 %) in the interface of the
heating surface.

—  The use of the burners in industrial furnaces ensures
20...30 % of fuel saving.

—  LE FFB represent universal burner design as for the
temperature range of the furnace operation
(800...1900 K) in the conditions with variation of the
furnace thermal capacity and air excess factor.

—  LE FFB ensure super-stable low-emission fuel com-
bustion in the wide ranges of the furnace tempera-
tures (500...1900 K) and combustion air preheating
(till 600...800 K).

—  Each of the burner facilities ensures the furnace oper-
ation in the wide range of furnace temperatures, and
thus, provides the possibility for realization of com-
plicated operating practices (usually for heat treat-
ment furnaces).

—  Environmental advantages (concentration value of
the main pollutants):

— [NO,] - no more than 20...80 ppm (depending on
air preheating (300...600 K) and the furnace temper-
ature up to 1773 K);

— [CO] - not more than 10 ppm.
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Fig. 1. Front (a) and side (b) views of the flame formed by
operation of LE FFB

Areas of Application

LE FFB are developed for use in the reheating, thermal
and chemical-thermal treatment of ferrous and non-ferrous
metals, as well as non-metallic materials: firing of ceramics,
radio-ceramics, ferrites, metallic compounds, salts and
oxides of metals, pyrolysis of the petroleum products; melt-
ing of glass and mineral glass wool.

Stage of Development

The prototypes of the burner are tested at a fire test bench
and in industrial conditions; available for demonstration.
The previous version of this burners (series GPP)(FFB)
have been patented in many countries, commercialized,
and various standard sizes have been widely used in vari-
ous branches of the industry.
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BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

EROJIOITYHO YHUCTI IIJIOCKOIIOJIYM ' AHI ITAJTbHUKHU
INIABUIITEHOI CTABIJIbHOCTI TOPIHHA

022150 nponosuuii

[TpononyeTbest KOHCTPYKILiS €KOJOTIYHO YUCTUX IIJIOCKO-
TIOJIYM 'STHUX HAJIbHUKIB 3 HA/[BUCOKMMU ITOKa3HUKAMH CTa-
GITLHOCTI TOPIHHS TTOJTYM'sT y TIIMPOKOMY iHTEpBaJIi TeMIIe-
paryp, TEMJIOBUX HOTYKHOCTe! Ta HAJUINIIKIB TOBITPS /IS
TIPOMHUCJIOBOTO BUKOPUCTAHHS B MIPOMUCJIOBHX IIe4ax, IO
[IPaIIoIOTh Ha FA30BOMY I1aJIUBI.

[I;mockomnomym ' sTHi TATPHUKY € IPUCTPOSIMU Pajiialtiii-
HOTO THILY, IKi 320€311e4yI0Th BUCOKO IHTEHCUBHE PIBHOMID-
He Ti/IBe/IEHHS TETVIOTH B TEXHOJIOTIYHIX TTeyaX pisHOMAaHiT-
HOTO IIPU3HAYEHHS, ITOUYMHAIOYH Bil HU3PKOTEMIIEPATYPHUX
arperatis (750...1050 K) 1o BHCOKOTEMIIEpaTypHUX TTeUe
(1550...1900 K) sk OCHOBHUX CITOKMBaYiB MAaJTbHIKOBUX MTPHU-
cTpoiB 3aszHaueHoro tumy. [ledi, obaaHaHi TATIbHUKAMU
['TITI-LE 3a6e3medyioTh y CHOIyYeHHi TeXHOIOTUHI (BHCOKaA
AKICTD TIPOZYKILIT), eHepreTnyti (eKOHOMIsS MajmBa) Ta €Ko-
JioriuHi (HU3bKIil piBeHb 3a0PYIHIOIOUMX PEYOBUH ) TIEPEBATHL.

Hoesusna ma ocroeémi nepeesaeu:

—  IlinockornosyMm'siHi TaJIbHUKHY 3 HiZABUIIEHOIO CTabiIbHi-
crio ropinns TTITI-LE 3abesneuyiors piBHOMIpHHUIT po3-
mofii  Temmepatyp (HepiBHOMIpDHICTh CKJajiae
+5...10 K) ta rerioBux moTokis (BiaxXuieHHs He Oiibin
HiK * 2...10 %) B Mekax IOBEpXHi, 110 HATPiBAETHCSI.

—  Buxopucranna nampaukis I'TIII-LE B mpomucioBux
nedax 3abesneaye 20...30 % exoHOMIIO ManBa.

—  ITnockomomym'swi mampauku TTITT-LE 3a6e3neuyiors
BUKJTIOUHO CTabiibHe HU3bKOEMICiiTHe CIIaTIOBAHHS Ta
NPUAATHI i T1edeil 3 PisHUM piBHEM POOOUMX TeM-
meparyp: Bifi HU3bKOTEMIIEPATYPHUX /[0 BUCOKOTEM-
meparyprux (Bizx 500 1o 1900 K) B ymoBax 3minum mo-
TyskHOCTI B iarazoni 1:10 Ta koedimienTa HAIUTIKY
noitpst 0.8...5.0, a TaKOK TeMIepatyp ImiAirpiBy mosi-
Tpst mo 600...800 K.

—  Kosxnnii 3 mmockomnorym' THUX TATBHIKIB 3 TTi/[BUTIIE-
Hoto cTabinbHicTio ropints TTII-LE 3abesneuye 6e3-
mepebiiiie TOPIHHS MaTNBa B IMTUPOKOMY TEMIIEPATYP-
HOMY JialiasoHi eKcriryarailii meui, sabesnedyoun ta-
KM YIHOM peaJli3aliio CKJIaTHIX TeXHOJIOTIYHIX pe-
JKUMIB (3BUYAITHO B yMOBax medei /it TepMiuHOi 06-
POGKHM 3ar0TOBOK).

—  ExoJsoriuni mepeBaru miocKomoxyM' STHUX TaTbHIKIB
T'TIII-LE (koHueHTpallisi OCHOBHUX 3a0pyAHIOBaYiB
atmocdepn):

— [NO,] — He 6inpiue Hix 20...80 ppm (B 3a1exKHO-
cti Bix Temiepatypu tigirpisy nositps (300...600 K)
Ta temiieparypu 1edi go 1773 K);

— [CO] — ne 6isbie Hizx 10 ppm.
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Puc. 1. Bun daxeny npsimuii (a), 360ky (6) npu poOOTi najbHu-
ka I'TIII-LE

Tanys3v 3acmocyeanns

[Inockononmym'sini manmpHuku cepii LE npusnaueni nis
OlaJICHHS] TEXHOJIOTIYHUX Tededl OaraTbox rajayseil mpo-
MUCJIOBOCTI, sIKi IIpU3HAUeH] [Jist 3a0e31edeH sl TeMIepa-
TYPHUX PEKMMIB Pi3HOTO PiBHS, TIEPII 32 BCe — JIJISI BUCOKO-
TeMIIepaTypHUX IIPOIIeCiB: B HArpiBaJbHUX Ta TEPMIUHUX
neyax MeTajyprifilHoro BUpOOHUIITBA Ta MAIIMHOOY Iy BaH-
H$l, B lleyaX OOHaJIeHHs KePAMiKK Ta CKJIOILJIABUJIbHUX ar-
perarax IPOMUCJIOBOCTI OyiBeJbHUX MaTepiasliB, B Ieyax
XiMi¥HOT Ta HahTOXIMIUHOI TPOMUCIOBOCTI Ta iH.

Cmadis po3pooxu

Pospobka roToBa 10 JeMOHCTpaILii, TpoBeeHi TPUBAI eK-
CIIEPUMEHTAJIbHI IOCIIKEHHST POOOTH TAJIbHUKA B yMOBAaX
BOIHEBOTO CTEH/Iy Ta BUIIPOOYBAHHSI B yMOBaX IIPOMUCIIO-
BOI yCTAHOBKH.

[Tomepenni Bepcii KOHCTPYKITH TIOCKOMOJIYM STHIX
nasnbHukis cepiii [TIIT pisHux Tunoposmipis Oyiau 3axu-
IIeH]I YMCEeJbHUMU TIATEHTaMU B GarathboX KpaiHax, KoMep-
11iasi30BaHi, MIPOKO BIIPOBA/KEHI Y PIBHUX TATy3sX MPO-
MUCJIOBOCTI, JI0TEIep BUTOTOBJSAIOTLCS Ta I1OCTAYAIOTHCS
3aMOBHUKAM.
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