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Llenv pabompl. V3ydyeHne XapakTEpUCTUK BOCIUIAMEHEHUS W TOPEHUS
IBYX(PAKIIMOHHOW B3BECH YTJIEPOJHBIX YACTHI] B BO3IyXE NPH PA3TUIHBIX
TEMIEpaTypax.

Pezynomamer. BaXHbIMU ~ XapaKTEpUCTUKAMU  CKUTAHUS  TOIUIUB
SBJIAIOTCS: MEPUOJ WMHIYKIWHU, TEMIeparypa U BpEeMsl TOPEHUS, KPUTHUYECKUE
TEeMIIepaTyphl, AUAMETPbl YACTUI[ U MACCOBBIE€ KOHUEHTpPAIIMH, ONPEISISIONINe
BOCIUIAMEHEHHME U TMIOTyXaHHWE Tra30oB3Becer. B pesynprare wucciaenoBaHun
pazpabotraHa  (uU3MKO-MaTeMaTHYeCKas  MOJIeJb  BBICOKOTEMIIEPATYpPHOTO
TEIUIOMAaCCOOOMEHa M KWHETHUKM XHUMHYECKHX TMPEBPAIlEHUI Ta30B3Beceit
YIJIEPOJHBIX  YaCTUL, BBIIIOJHEH YMCIEHHBIM pacueTr. lccimenosanach
IBYX(paKIMOHHAS Ta30B3BECh C JUAMETpPaMHU YaCTUIl MEIKOW ¢pakuuud -
60MKM, KpymHOU dpakiuu - 120MKM ¥ paBHBIMH MaCCOBBIMU KOHIICHTPAIIUSMHU
dpakuuii. lnanazon temmnepartyp raza: 1100+ 1500 K.

[Tomydeno, uto mns temrepatyp raza oosbire 1400K nmepuon uHIyKIIMA
MEJIKON (Ppakiuu MEeHbIIIe, YeM KpymHo#l (Hampumep, A temnepaTtypsl 1500K
B 2 pasa). Ilpu temneparypax rasa wmenbiie 1400K kpynHas ¢pakius
BOCTUIAMEHSIETCSl paHbIlle MEIKOH W MpU TOHIKEHHWU TEMIEpaTyphl Tras3a
pasHUIla B TEPUOAAaX HWHAYKIMH pPacTeT. ITO OOBACHAETCS TEM, 4YTO
KOX(POUIIMEHT TEIJIOOTAAYM MEJNKUX 4YacTHI OoJybllle, 4YeM KpymHbIX. B
pe3ynbTaTe, MU MOHMKEHUH TEeMIIepaTyphl raza, TEIUIONOTEPU MOJEKYISIPHO-
KOHBEKTHUBHBIM IIyTE€M BO3pAacTalOT CHJIbHEE, YTO MPHUBOJUT K YBEIUYCHHUIO
BPEMEHH BBIX0/Ia HA BEICOKOTEMIIEPATYPHBIN PEKHM.

[TomyueHno, 4YTo KpUTHYECKas TemrepaTypa BOCIUIAMEHEHHS YaCTHIL
ra3oB3BECH 3HAUMUTEIBHO HUXKE, 4YeM JIJIi OJMHOYHBIX YaCTHUI[ TOTO XKe
nuametpa. [IpuyeM, g KpyImHBIX U MEIKUX OJMHOYHBIX YACTHI] KPUTHUYECKUE
TEMIIEpaTypbl BOCIUIAMEHEHHUS CYIIECTBEHHO pa3HATCSA, a B  YCIOBHUAX
TBYX(PaKIIMOHHOM ra30B3BECH — MPAKTUYECKU COBMAIAIOT.

VYcTaHoBI€HO, YTO BOJIM3U KPUTUYECKUX TEMIIEpATyp BOCILJIAMEHEHUS,
u3-3a OOJIBIIUX MOJIEKYJISPHO-KOHBEKTHBHBIX TEIUIONOTEPb, TEMIEparypa
TOPEHUs YacCTHI] MEJTKOW (paKkIMM CTAHOBUTCS HUXE TEMIIEPATyphbl TOPEHUS
YacTHUI] KpymHOH (pakmuu. B oTinume OT OJWHOYHBIX YaCTHI], MOTYXaHUE
ra30B3BECH MPOTEKAET B BHIPOKIACHHOM PEKMME, TaK KaK Pa3HOCTh TEMIEPATYp
yacTull M ra3a mana. [lpu 3TOM MPOMCXOIUT MEIJICHHOE OKUCICHHE YaCTHUIl
ra3oB3BECH B KHHETUYECKOM PEXHUME.
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Bb1600bi. Takum o0Opa3om, HaileHbl TeMmmepaTyphl Ta3a, MpU KOTOPBIX
HaOJII0JJaeTCsl CYIIECTBEHHOE YBEJIMYEHHUE IEpHoAa MHIAYKIUU WU IOHMKEHUE
TEMIEPATYpbl TOPEHUS  MEJKUX YacTUI] [0 CPAaBHEHMIO C  3TUMHU
XapaKTepUCTUKAaMHU JJI1 KPYIHBIX YacTUL B YCJIOBHUAX JBYX(PaKUMOHHON
ra30B3BECH.
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Two fraction dust-air mixture is a simplest case of polydisperse suspension.
So the purpose of this work is to study the characteristics of ignition and
combustion of a two-fraction suspension of carbon particles in air at different
temperatures. The main characteristics of of fuels combustion are the ignition
delay, the burning temperature and time, critical parameters (temperature, the
particles diameters and mass concentrations), corresponding to fuel ignition and
extinction.

The high temperature heat and mass transfer and chemical kinetics are
modeled for two-fraction gas suspension (diameter of fine particles 60 um and
that of coarse particles 120 um) with equal mass fractions. The gas temperatures
are in the range 1100 + 1500K.

The numerical calculations for the model show that at gas temperatures
higher 1400 K, small particles ignite earlier than large particles. For example,
for a gas temperature 1500 K, the ignition delay of fine particles is half that of
large particles. Below 1400K, ignition delay of fine particles exceeds this of
coarse particles. And the difference increases with a temperature decrease due to
higher value of heat transfer coefficient of fine particles.

Coal particles don’t ignite below some critical gas temperature. The critical
temperature for suspension is much lower than that for single particles. The
critical gas temperatures differ substantially for large and small single particles,
in case of coal-gas suspension, they are practically equal.

It is established that the burning time of the fine fraction is almost 4 times
less than that of the coarse fraction. Near the critical ignition temperature, the
burning temperature of the fine particles is lower than that of the coarse fraction.
For gas temperatures above 1250K, the situation changes: the combustion of the
fine fraction occurs at higher temperature. It is found that if the gas temperature
equals 1500 K, the burning temperature of fine particles exceeds that of large
particles by 200K. In contrast to single particles, at the moment of coal-gas
suspension extinction difference between the particles and the gas temperatures
is small. In this case, the oxidation of suspensions of carbon particles occurs in
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the kinetically-controlled regime, so it is possible to estimate the time of
complete coal transformation.



