qICTO MITHMAf, CIeJ0BATEIbHO, TOTePs YCTONIMBOCTH OyAeT HOCHTHL Koaeba-
TeIbHBIN XapakTep. JKCIMOHEHINANLHON MOTepe YCTOMIUBOCTH COOTBETCTBYET
Bell[eCTBeHHBIH TOJOKATENLIIBIN Kopenb ypasuenus (15).

HoTepa ycroitcuBocTn 1m0 29 3Mech MPOM3OIET AMINL TPH OYEHH O6OJDL-
X 3HaveHWAX wvapamerpa. Hampnmep, mma 2z, — 0 wmeem Zox
NO,lZ(i——vi)/Ufc<<1, 9TO A PeambHbIX BEIeCTB, BHAHMO, HEBO3MOR-
Ho. W3 (16) caexyer, 4T0 TPH Z,=> Zgy, THE Zg, = zl(l — Ux), peaxusyercsa
BBICOKOYACTOTHAS P11 ~ UZZ) TePMOMEXaHUTIeCKAsT  HEeyCTOHYMBOCTE,
Korjla BOBMYIIEeIHs HApacTaloT OJKCIOHEHIMANDbHO. [ JKCIOHEBHUAILHON
HoTepe YCTOMYHBOCTH CTAIIMOHAPHOro (PpoITa IPUBOAUT M IaGOp HapaMeTpos

0=0, v.=0, y<<1, z270. Bo Bcex cayuaax BO3MOKIBI KojJebaTeJILHEBIE
PERUMBL TOPEHHs B 00JaCTH YCTONIHBOCTH.
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VIK 536.46

B. H. Cumonenro, B. B. Uepruwes

BJINAHNE PASMEPA U KOHIIEHTPAIIUII KOMITOHEHTOB
HA HECTAITUOHAPHBIE XAPARTEPUCTURN TI'OPEHUA
TFETEPOTEHHBIX TOILJIUB

JKCIIepIMEHTANbHO WCCIeNOBAHO BINAHME KOHLEeHTpamum u puciepcroct ITXA
B cocrasax IIXA 4 IIMMA u II1XA 4 uopox II 4+ PHO nma xapakTepuCTHKM HecTallMOHAD-
Horo ropenus. IlomydeHa QYHRIU OTKJIWKA CKOPOCTH TOPEHUA COCTABOB NpHM CHHYCO-
HAJIBHOM BO3/IEIICTBUH JIa3ePHOTO M3JIy4YeHUA. BpeMsa IepexomgHoro Iepuoja TOPeHW:I
onpepeseno npu I1-o6pazHoM M3MEHEHHM JA3ePHOT0 M3IYICHHI.

B paGorax [1, 2] ormeuamoch, 9TO CymecT8yeT IIPAMO IPOMOPIHIOHAID-
LHadg 3aBHCHMMOCTDL MEMKIY BpeMelleM NepexXoJHOro peyRuMa ropenus U Bpe-
MeleM BBHITOPAHHUSI XapaKTEPHOro pasMepa zepua oxmcesaurtensi. B [2] cmemano
yToUHeHIe, uTO B 00MacTH pasMepa 3epeH okucaurtens menbie 300 MEM mps-
MO TPOMOPIIOHANLHAS 32BUCHMOCTL HapylIaeTcs W TepexoauT B «INIATOY,
T7Ie BpeMs 3afepKKM He 3aBHCHT OT AUHaMerpa YacTul. JTH JaHHbIE IOJY-
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CTT npn cmHycoMpaasHOM Bo3felicTBuu Jlasep-  Mofedbnelx CTT B 3aBucmMocTH OT

HOr0 W3Jyu4eHUs B 3aBHCHMOCTH OT Koagdunu- pasyepa IIXA mpn o — 0,3.
epra o mpu d (IIXA) = 150 amm.

yeHHI NIPH BapHaliil pasMepa olmcautensa B guamaszone d =4 1500 MM n
u30mTRe ropiodero B cMecu o = 0,5,

B nmacroamein paGore mpoBefeHO MCCIAENOBAaHIE OTKJINKA CKOPOCTI TOpe-
EHA Ha BHeNIHee cIHycommaiabHoe u Il-o6pasHoe BoameiicTBIIe JIa3epHOro
maayvenuss Ha cymecsax [IXA + ITMMA. CoormolileHiie oKuCInTedb — roplogee
BapsupoBamoch (o0=0,3; 0,5; 1; 2); mua IMXA d=5-+700 mrM, piaa
IIMMA d < 3 mxm. Bee cocrassr comepscann 1 % casir, 9To0nI MCKIOYHTE
BIASAHIE TTPO3PATHOCTH 06PA3IOB. JKCMEPIMEHTH TPOBEAEHK NPH JIaBIeHUN
p=1 arMm mo Mmeroauke, omnmcannoir B [3]. Ha puc. 1 npuBemeHs YacToTHEIE
XAPAKTEPUCTUKE (YHKIANM TYBCTBUTEIBHOCTH (D:%/% peakTHBHOM
CUALE TOpAIero o6pasia MPH BHENIHEM CHHYCOMFAIBLHOM BO3JeHcTBUN I
o0pasios ¢ pasauvyabM 3uadenueM Kosdpdunmenta o. OTKIHK pearTUBHOMH
CHJIE] Ha BHelllHee Bo3/elicTBHe IIMeeT PE30HAHCHBIE 00AACTH, H AMILIATYAA
Pe30HANCHOTO OTRJIITKA YBEJMYMBAETCSA II0 Mepe YHAdeHUs BHAUEHUS o OT
€IMHAIGL.

Tpu o =1 orraur He uMeer obaactu pezonamca. Ha prc. 2 moxrasana
QyBRINA OTKJIKA PEAKTHBHOH CILIBI IJISA COCTaBOB ¢ (PUKCHPOBAHHBIM 3HA-
genmeM o= 0,3 un usmenenumem pasmepa IIXA. Ilpu yMmenpuieHHEm pasmepa
TIXA ypeawmausatoTcss ypoBeHb (DYHKIUHN OTKINKA PEAKTIIBHON CIJIBI U 3HA-
yenue pel3oHaHCcHOH wacrorsl. IIpm Il-o0pasHoM M3MeHEHIII ITHTEHCUBHOCTH
BO3IEHCTBYIONET0 JIA3epPHOro M3JIyYeHHs He YOaJN0ch O0HAPY)KHTL KOpperd-
NUI0 MEKAY BpeMeHeM Tepexofa ¢ OfHOTO pejsnmMa TCPeHNs Ha [ApYyroi u
BpEeMeHeM BBITOPAHII 3epHA OKIcauTensi. Bpema mepexomga mpu cOpoce cBe-
ToBOTO MOTOKa (/10 yposHA 33 % OT mepBOHAYANLHOr0) W CTYNEHYATOM MOIH-
eMe [0 IePBOHAYANBLHOr0 YPOBHA HE3HATHTENLIIO BO3PACTAET INPH yBeJINde-
HUE pas3Mepa 3epHA OKMCIUTENS 1A cocraBoB ¢ o= 0,3, 0,0 m 2 n mexur B
mpemenax 0,3—0,5 ¢. Juas coctasoB ¢ o — 1 mpu msMenenmu pasMepa 3epHa
IIXA BpeMs mepexofa NpaxTHYECKM Ie M3MeHseTcsa U cocrapiser oxoio 0,3 c.

B camemgyrouieit cepum o1bITOR HHEPTHOE TOPIOUEE 3aAMEHHIHN IMTOPOXOM
H+ PbO. B uero Bsogumu 20, 40 uanm 60 Y% IIXA. Hucunepcuoctr IIXA
sBapsupoBasi or 5 go 700 mrMm. Wecmeosasocs BINSHIE pasMepa M KOHIEHT-
pammu  [IXA wBa HecrammoHapuble XapaKTepmeriku ropeHuns. MakxcuMym
OTKJIHKA CKOPOCTH TOPEHNS HAa CUHYCOMJANBHOE BO3ACHCTBIE JAa3ePHOTO M3IY-
genmsa geRUT B guanmazone wactor 10—20 o IlpaMo mpomopiiHoHaXbHOMR
3aBHCHMOCTH 3HA9YeHUsI PE30HAHCHOII 7acToThl OT pasmepa BBemenmoro I1XA
me obuapy:reno. Ilpm Il-o6pasiioM uWsMeHeHHMH CBETOBOTO IIOTOKA BPEMSA Iie-
PEXOMHOTO PeRKHIMa JJIiA mccaeyeMeIx cocrason pasuo 0,1—0,2 c.

AHANN3 TOXYYeHHBLIX Pe3yJbTATOB IMO3BOJAET CHENATH BHIBOM, YTO BIMSI-
HHe AHCIEePCHOCTH KOMIIOHEHTOB Ha HECTalllonapHble XapaKTepUCTHKHA Tope-
WS CKAa3BIBAETCA B YMCTO reTeporeHHBIX cucreMax (cmech ITXA + ITMMA)
Upa cymmecTBeHHOM oTjamdmu Koadpdurmenrta o or 1 m, xar yxasano B pabo-
te |2], Tonbko B of;actm goeraTouwHon GoablmnX pasmepus wactm IIXA, 1. e,
opu BRIMesIHennn yeaosus du/x > 1, tae d — pasmep 3epHa, u — CKOpOCTh
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[OPEHHd, % -— TeMIIepaTyPOIPOBOSHOCTH cocTaBa, [asg peambHBIX KOMIIO3H-
111 ¢ MOMMOUCIEPCHBIM OKICIUTENeM N aKTHBHOH CBABKOI KapTITHA BIHAHUA
JUCIEPCHOCTHE KOMIOHEHTOB Ha HeCTallWOHAapHBIE XAaPAKTEPUCTHKHE TOPEeHHA
Geonee caomua. TpedyoTcs MOHOJIHUTENbHBIE YKCHEPUMEHTAJbHbIE IICCIEN0-
BaHHUA IIO,T.[OﬁHBIX CHCTeM [Jis1 BBISABJICHUSA BJIUAHIIA OIICIIEPCHOCTH N KOMIIO-
HEHTHOTO COCTABA TOIUINBA HA HECTAIMONAPHBIE XAPAKTEPUCTUKH IOPEHMW.
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Abstract

The interaction between radiation and combustion is studied theoretically in the
case of strained counterflow nonluminous laminar flames. Both Hy — O, diffusion and
C3Hg — air premixed flames are considered. Calculations are based on detailed chemical
kinetics and narrow-band statistical modeling of infrared radiative properties. It is
shown that radiative transfer decreases the temperature level, which affects particularly
the production and consumption of minor species and pollutants. For Hy — O, flames,
a low strain rate extinction limit due to radiation is found. It is also shown that the
commonly used approximation of optically thin medium is inaccurate, even for the
small scale laboratory flames considered here.

Introduction

It is well established that radiation is an important heat transfer mode
inindustrial large scale flames. For non-sooty, small scale laboratory flames,
radiative losses represent generally a small fraction of the chemical heat
release. Thus, radiation effects are the most often neglected in the studies
related to flame modeling. However, radiative transfer leads to a decrease
of flame temperature, which may induce large variations of some flame
properties. Some of these temperature dependent properties are: (i) pro-
duction of some minor species, in particular pollutants, (ii) flammability
limits, and (iii) flame propagation velocity.

Liu et al. [1] have studied experimentally radiation effects on tempera-
ture profiles in double premixed CH4 — air flames. Liu and Rogg [2] inves-
tigated the case of CO/Hy/Ny — air diffusion flames and showed important
effects of radiation on NO and NO,; production. Lakshmisha et al. [3] and
Sibulkin and Frendi [4] have studied the flammability limits and flame
velocities, taking into account radiation. in lean premixed CH4 — air flames.
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