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SWIRLING-TYPE FURNACE TEMPERATURE FIELD MODELING

The model of swirling-type furnace was created in this paper. The model was
calculated using CFD—modeling. The influence of flue gas recirculation temperature
on combustion gases temperature was analyzed.
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B nacrosmmuii moMmeHt IIT'Y-BII' ¢ BHEIIHUM CKUTAHUEM TBEPABIX
TOIUIUB  SIBJSIETCS  OJAHUM W3  MHOrOOOCIIAIONIMX  HalpaBJICHUN
UCII0JIb30BaHUs IIPUPOIHBIX PECYPCOB.

BricokoTeMneparypHsiid Bo3nyxoHarpesarens (BH) saBnsercs onaum
U3 BaXHBIX d3JeMEHTOB B cxeme rubpumnou I[II'Y-BUI' ¢ BHemHUM
C)KUTAaHUEM TOIUIMBA HA OCHOBE MPOLECCOB TEPMOOOPAOOTKM yINI U
«BHEIIHETO» CXWUTaHWs TomumMBa. (CKaThI BO3AYyX, HaIlpaBISEMbIA B
KaMepy CropaHusi ra3oBoil Typounsl, HarpeBaetcs B BH 1o 750-900 °C.
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Panee HamMu OBLJIO MPHUHATO PEIICHUE OTKA3aThCs OT PagUuallMOHHBIX
MOBEPXHOCTEW HarpeBa B Tomnke [1], T. K. KOMIPUMUPOBAHHBIA BO3AYX /10
HeoOxoaumoit Temmnepatypsl (900 °C) MOXKHO HarpeBaTh B KOHBEKTHUBHBIX
noBepxHocTax BH. Temnieparypa npoaykros cropanus nepen BH noimkna
ow1TH ~ 1000-°C.

[ToaTomy nst moaAep aHusi OTHOCUTENIBHO HU3KOW TEMIEPATYpPhI B
30HE AKTUBHOTO TOpEHUS IpeIJIaraeTcs VCIIOJIb30BATh
HU3KoTemnepaTtypuyto BuxpeByro (HTB) Tonky, koropas sBisercs
COBpeMEHHOM A(PHEKTUBHOM TEXHOJIOTHEH HCIOJIb30BaHUS TBEPJOIO
oprannyeckoro torma. B Tonke ¢ HTB-texHomoruen co3ganue BUXPS
o0ecrieynBaeTcs 3a CUET BCTPEYHOI'O JBUIKEHHS JBYX IMOTOKOB: IEPBBI
MOTOK (hOopMHUpYETCSl W3 MbUICBO3IYIIHON CMECH, MOCTYHarolleil uepes
TOPENKH; BTOPOW TOTOK - U3 BO3/yXa, IOJABAEMOr0 Yepe3 CoIuia
TpeTuyHoro AyThsa. llepcrektuBHOCT, HTB-TexHomorun oObBsCHIETCS
TE€M, YTO B DHEpreTudeckon crpareruu Poccun Ha nepuon a0 2035 roaa
OHA PEKOMEHAYETCA JJIsl BHEAPEHUS [2].

Ha paHHBIE MOMEHT HET ONbITA HCHOAb30BaHUA TONOK ¢ HTB-
TEeXHOJIOTHEH U 0€3 paJualMOHHBIX TOBEPXHOCTEW HarpeBa. BpeaeHue
ra3oB PEUUPKYJISLIUU MOMOIJIO CHU3UTh TEMIIEPATYPhl B 30HE AKTHUBHOTO
ropenusi Ha Hazaposckoit ['POC [3], mo3TOMy €CTh BEPOSITHOCTh, YTO
yaacTcs caenaTh TOMKY BosaymHoro kotia ¢ HTB-texnonorueir 6e3
NOBEPXHOCTEW HArpeBa, a noAAepkanue Hy»kHou Temneparypst ~ 1100 °C
OyJZleT 00ecrneunBaThCs 3a CUET PEIUPKYJIIAIIUU Ta30B.

JInst Toro, 4ToObl YOENUTHCS B BO3MOXKHOCTH CHU3ZUTH TEMIEPATypPy
B 30HE aKTUBHOTO TOPEHUSI C MMOMOIIBIO Ta30B OXJIAXKJACHUS ObLIO MPUHSITO
pemieHue paccuntarb TONKy ¢ HTB-TexHomoruen ¢ momoIbr METoja
CFD-monenupoBaHus.

Pemienne 3agaum  BKIIOYAET CJEAYIOIIME HJTalbl: IMOCTPOCHUE
r€OMETPUH, pacyeT CETKH, 3ajJada TPAHUYHBIX YCIIOBUW, MOJYYEHHUE
pELICHUS.

CHavuasia  HEOOXOAMMO  CO3JaTh  T'€OMETPUYECKYID  MOJEIb.
[IpuHumaeM TiIyOMHY 30HBI aKTUBHOTO ropeHuss 500 MM, BBICTYIBI IO/
yrioM 45° K TOpu30oHTal M, Ha HUXHEW 0O0pa3yroleil yCTaHaBJIMBaEM
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TOpeNIKy W Ha MPOTUBOIOJOKHOW CTOPOHE COILIO TPETHYHOTO JYThS
(puc. 1).
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Puc. 1. Moaens Toniku ¢ HTB-TtexHosnorueit

Hlanmee co3maercs pacdeTHas ceTka (pasmep sdueek — 0,0015 wm,
SYeUKU IS 1ojBoja TormBa U Bo3ayxa — 0,001 m). 3arem 3amaroTcs
TpaHUYHbIC YCIOBUSA (IIPU 3TOM OBUIO YYTEHO, YTO TOMKA BUXpEBas, T. €.
Ha BBIXOJIE U3 30Hbl aKTUBHOT'O TOPEHUS TPUCYTCTBYIOT OOPATHBIE TOKH).

i mepBoro mpuUOMMKEHHs OBUIO  PEIICHO  MOJICIHPOBATH
dbopmMupoBaHUE BHUXpS M3 CTPYH BO3JyXa pa3HOM TeMIleparyphl, Ooliee
CIOXKHBIM pacuyeT ¢ XUMHUYECKUM B3aUMOJICHCTBUEM ILJIAHUPYETCS
OCYIIIECTBUTH B AajbHeWIIeM. bbulo MpUHATO, YTO MEPBBIN MOTOK BO3ayXa
¢ temneparypor 1923 K moxpenupoBain MNbUICBO3AYIIHBINA, a BTOPOM
MOTOK — IMOTOK OT COIJIa TPETHYHOTO [yThsl, W TeMIieparypa €ro
BapbUpoBaIach ot 573 no 673 K.

Pe3ynbTaThl MOJETUPOBAHUS TOKA3AJIH, YTO BUXPh POPMUPYETCS, HO
OH 3aHMMaeT HE BeCh 00BhEM TOMKHU. Takke Mo pe3ysbTaTaM MOJYy4YHIIOCH,
YTO CpeIHss TemIleparypa MO BBIXOJHOMY CEUYCHHIO TOIKH C
HTB-TexHonorueil npu TemmepaTrype BTOPOro mNoToka, paBHou 673 K,
coctaBmra 1287 K, mpu 623 K — 1260 K, mpu 573 K - 1187 K (puc. 2).
IIpn 3TOM CpenHsiE CKOPOCTh MO BBIXOAHOMY ceuyeHuto: npu 673 K —
0,929 m/c, mpu 623 K — 0,925 m/c, ipu 573 K- 0,919 m/c.

Ha cunepyromenn craguu T[UIAHUPYETCS  YCIOXKHUTH  MOJENb:
YCTAHOBUTB JIBa COTIAa TPETUYHOTO IYThs M ABE TOPEIKU; U3BMEHUTh MECTO
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YCTAHOBKM COTEN JJI MOJBOJIa Ta30B PEIUPKYISIUU (IUIsI TOTO, YTOOBI
dbopmMupyeMblii BUXPh 3aHUMaJl OOJBIIMA OOBEM TOIKH) U, KOHEYHO,
pPEaKIUIMU C XUMUUYECKUM B3aUMOJICCTBUEM.
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Puc. 2. TemneparypHoe nosie Tonku ¢ HTB-texHonorueit npu remmnepaType BTOpOro
notoka: a) 673 K; 6) 623 K; B) 573 K
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