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3axxuranme U ropeHue YacTul APeBeCcHOro yrjsi B a30THO-KHCJIOPOIHBIX
cMecsiX KOMHATHO#M TemnepaTypbl. YacTts 1. JkcnepumeHTaIbLHBbIE
HCCJICAOBAHNSA B BO3yXe.

N3yuaercs 3axuraHue U JajbHENIIEe TOPEHUE KPYIHBIX YaCTHUIl APEBECHOIO YIS B BO31Y-
X€ KOMHaTHOU TeMIieparypsbl. Ilokazano BIMsHME 30JIBHOTO €105, HAYaJIBHOTO JUaMeTpa Jac-
TULBI U CKOPOCTH 00JlyBa XOJIOJAHBIM BO3/JYyXOM Ha JUHAMHUKY W3MEHEHHs TEMIEPATYypHI,
JMaMeTpa U INIOTHOCTH YaCTULIBI IIPU €€ TOPEHUH.

BBenenue. B HacTosiee Bpems MPOJ0OIHKAIOTCS padOTHI 110 HCCIEJOBAHUIO Me-
XaHU3MOB BbICOKOTEMIEpaTypHOro temioMaccooomena (TMO) u xumMuyeckux peak-
Uil TOPUCTBIX YACTHUL[ JIEKTPOAHOIO YIS, rpaduTa U KOKCOB MPUPOIHOIO YIS C
razamu [1-3]. IHTepec kK rOpEHHIO YrOJIbHOW IBUIM BO3PACTACT U B CBA3U C €€ UC-
[I0JIb30BAaHUEM B METAJUIYPTMM B KayeCTBE IBUICYTOJBHOTO TOILIMBA [4]. BaxHbIM
3aJIaHHEM TEOPETHUUYECKOTO UCCIEAOBAHUS SIBIISIETCS U3YUYCHHE XapAKTEPUCTUK 3aXKU-
raHusl U TOPEHUS MOPHUCTBIX YIIEPOIHBIX YACTHUL IIPHU Pa3HbIX HAYAJIBHBIX TEMIIEpa-
Typax u quamerpax. IIoCkoJIbKy pa3Hble MApKH yIJId OTJIMYAKOTCA IO CBOWCTBAM, TO
JUISL TIOJTHOTO €r0 CrOpaHusl HY>KHO BBIOMPATh ONTHUMAJIBHBIN PEKUM TOPEHHUS. Y TIIH
Pa3HBIX MAapOK MMEIOT pa3Hble cBOMCTBA. OUEBHUIHO, YTO MPHU UX COKUTAHUU 3TH OCO-
OeHHOCTH OyayT 00s3aTeNbHO MPOSBIATHCS M UX HEOOXOJUMO 3HATh U yYUTHIBATDH
IIpY NO00pE TOIUIMBA U BBIOOPE PEKUMOB CKUTAHUA [S].

JIpeBecHbIi yroip SABISAETCA OJHUM U3 BUAOB OnotorumBa. [llupokoe mpumene-
HUE JPEBECHOr0 yrisi OOYCIOBIEHO OCHOBHBIMH CBOWCTBAaMHU — BBICOKOW MOPHUCTO-
CTbIO, OTPOMHOM TEMJIOTON CrOpaHHs M HECTIOCOOHOCTHIO K CaMOBOCINIAMEHEHUIO B
Bo3ayxe. Ilpu ropeHnn IpeBeCHOro yris OTCYTCTBYIOT BPEIHBIE BBIOPOCHI B aTMO-
cdepy, HeT yrapHoro rasa. Ilocie cropanus 1peBecHOro yrisi OCTaeTcs COBCEM Majio
307161 (2.5-3.5%).

Ilenbp maHHON pabOTHI — UCCIIEJOBAaHHE 3aKOHOMEPHOCTEH BPEMEHHBIX 3aBHCH-
MOCTEN TEMIEpaTyphl, AUAMETPa U MJIOTHOCTU HMOPUCTON YIIEpOAHON YacTHULbI (Ha
IIPUMEPE YaCTULBI JPEBECHOTO YIUISI) MPU €€ 3aXKUraHWU B a30THO-KUCIOPOIHBIX
CMECSAX KOMHATHOM TEMIIEPATYPHI.

JKCcNepUMEHTAJBLHAA YCTAHOBKA. J[Jis MccienoBaHusl IPOLIECCOB 3a)KUTAHUS
Y TOPEHUS YaCTHUIl IPEBECHOTO YIS B a30THO-KUCIOPOJIHBIX cMecsx Obuta coOpaHa
AKCIEPUMEHTANIbHAs ycTaHOBKA (puc. 1). YacTuua apeBecHOro yriisi ¢ AMaMeTpoM OT
7 no 15 MM pacnonaranack Ha qudepeHnnanbsHON XpoMeb-aTIOMEIeBON TepMora-
pe nuametrpom padouero cnasi 1 mm. CurHan ot Hee nepeaBajcs Ha MEePCOHATbHbBIN
KOMIIBIOTED, T/I€ U (PUKCHpOBaIaCh BpeMEHHAs 3aBUCUMOCTb TEMIIEPATyphl YaCTHUIIBI.
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Puc. 1. DxcriepyuMeHTaldbHas ycTaHoBKa: 1 — dactuua, 2 — tepmomnapa XA, 3 — mrtarus, 4 —
MUKPOMETPUYECKUE BEChI, 5 — HAKaJeHHasl CIUpalib, 6 — UCTOYHUK MOCTOSHHOTO TOKa, 7 —
TpyOKa /IS MoJja4u a30THO-KUCIIOPOIHON cMecH, 8 — TepMoaneMomeTp, 9 — Be6-kamepa, 10, 11
— KOMIIBIOTEPHI.
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Puc. 2. BpeMeHHBIE 3aBUCUMOCTH TEMIIEPaTypbl YaCTHIIBI IPEBECHOTO YT B Bozayxe (293 K).
a) IIPU Pa3IMYHBIX HAYANBHBIX TEMITepaTypax dp = 9.92 MM, m, = 166 Mr, pp = 325 Kr/M’.
b) 1pH pasIHYHBIX HAYATBHBIX pasMepax dacTHibl: 1) dy = 7.8 MM, my, = 120 Mr; p, = 483 kr/m’;

2) dp=10.9 Mm, m; =318 mr, p, = 470 kr/M>; 3) djy = 13.2 MM, mp, = 561 M, p = 466 Kr/M’.
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t=0c t=150c¢ t=300c t=600c

1) Auametp d = 8.80 mm, my, = 188 mr, pp =527 KT/M.

1=0c t=120c¢ =240 ¢ =400 ¢

2) Huametp dp = 8.85 mm, my, = 185 mr, pp =510 Kr/M.

Puc. 3 Kunorpamma ropeHus 4acTHIL IpeBecHOro yrist 1) co ciioem 301bl 1 2) 6e3 Hero (¢ pes-
KHM C/IyBaHHEM CIIOSI 30J1bI).

JIns 3auraHus 4acTUlA C MOMOIIBIO MOJBUKHOTO INTATHBAa BBOAWIACH BHYTPb
HArpeToi 0 BBICOKOW TeMrepaTypsl criupanu. [Ipu HarpeBaHuM 4acTUIbI 10 HEOO-
XOIMMOM Ha4yaJbHOM TEMIIEpaTypbl OHA BBOJWJIACH B NOTOK a30THO-KHCIOPOIHOM
CMECH KOMHATHOW TeMIIepaTyphbl, I7ie U MPOBOAUIOCH HAOTIOACHHE 32 HEeW JTOTIOTHH-
TEIbHO C TMOMOIIbIO BeO-kamepsl. M3MeHeHne auamerpa (PUKCUPOBAJIOCh METOJIOM
upoBoit 00padoTku Gororpaduii B pazHbie MOMEHTH Bpemenu. Ha puc. 2a npen-
CTaBJIEHbl BPEMEHHBIE 3aBUCHMOCTH TEMIEpAaTyphl YacTULbl NPH €€ 3aKUTaHUU
(kpuBas 2) u ero orcyrctBuu (kpuBas 1). U3 puc.2a cieayer, 4To KpUTHUECKast TEM-
neparypa 3aKUraHus JaHHOW JacTulbl JexxuT B uHTepBasie 600-650 K. Temnepatypa
ropeHus (TJEHHUs) YaCTUIbl JPEBECHOTO YIS 3aBUCUT OT HayajbHOrO Juamerpa
(puc. 2b): yactuiia 60JbIIET0 pa3Mepa UMEET MEHBIIIYIO TeMIIEpaTypy TOPEHUsI, YTO
BOOOIIE HE MPOTUBOPEUUT TeopeTudeckuM pesynbraram [1]. CkopocTh M3MEHEHHUS
TeMIIepaTypbl TOPEHUs OOJbIIIE ISl YACTHUIIBI C MEHBIIUM JUAMETPOM.

Temneparypa yacTulbl IPU TOPEHUM MOHOTOHHO MOHMKAETCA MOCIIE JOBOJBHO
OBICTPOTO JOCTHKEHUS MAaKCUMAaJIbHOTO 3HadeHus. [Ipuunna kpoetcst B 00pa3oBaHUU
Ha TMOBEPXHOCTH YACTHIIBI CJIOS 30J1bI Oesoro 1Bera (Kod(puImeHT 4epHOTh Mal).
Co BpeMeHeM TBEpIOE SIAPO YACTULIBI YMEHBIIAETCS, OCTABIISAA IOPUCTYIO MPOCIOUKY
IIPU IPAKTUYECKH HEM3MEHHOM BHEIIHEM pa3Mepe YacTULbI. SIpKOCTh YaCTULbI U Te-
IJIONOTEPH U3IMYyYEHUEM yMEHbIIAIOTCA. TakuM o0pa3oMm, Ha HavyajabHOM 3Tane, Ko-
I71a CJI0s 30J1bI HET, TeMIIepaTypa YaCcTUIII TOBBIIIAETCS (PHC.2b).

30JIBHOCTB YT cOCcTaBuiia OKOJIO 1 %: mpu COKUTaHUM YacTULBI C HAYaJdbHOMN
Maccoi 188 Mr macca 307161, KOTOpasi OCTAIACH MOCJIE €€ CTOPaHMsl, COCTAaBUIIa OKOJIO
2 mr.
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Puc.4 BiiusiHue moBEpXHOCTHOTO 30JIBHOTO CJIOSl HA TEMIIEPATypy FOPEHUsI YaCTULIBI IPEBECHOTO

YIS
1. Juametp dp = 8.80 mm, my, = 188 mr, pp = 527 Kkr/™M° (co cioeM 30.1b1).

2. dunamertp dp = 8.85 mm, mj = 185 mr, p, =510 Kr/™M° (6€3 cimost 3071b1).

J1Jist BBISICHEHHUSI POJIU 30JIbI B MIPOLIECCE TOPEHUS YaCTHUIIBI POU3BENIEHO HUCCIIe-
JIOBaHUE 3a)KUTAHUS U MOCJIEIYIONIEro TOPEHUs IBYX MPAKTUYECKU OJMHAKOBBIX Yac-
TUI ApeBecHOoro yris (puc.3). O6e yacTuilbl Moce 3aKUTraHus BHIBOJUIINCH B BO3IYX
KOMHaTHOM TemrepaTypbl. C OJHOW YaCTUIIBI MEPUOAMYECKH KPATKOJEHCTBYIOIIUM
PE3KUM MMOTOKOM BO3JlyXa CAyBaJCs cloi 3051bl. OTMETUM HEKOTOPbIE KaueCTBEHHbIE
3aKOHOMEPHOCTH.

1. B orcyTcTBHE 30BHOTO CIIOSI TEMIEpaTypa YacTHIIBl MOHOTOHHO TOBBIIIAETCS
MIPU YMEHBIIEHUHU pa3Mepa YacTULbl B TPOIIECCE TOPEHMUS, UTO COTIACYETCS C pe-
synbratamu [1]. CpbsIB ciiost 30761 (yBennueHue Kod(hUireHTa 4epHOTHI) MTPUBO-
W1 K TOBBIIIEHUIO TeMIeparypbl yacTUlbl (puc. 4). Jnamerp yacThibl MOHO-
TOHHO yYMEHBIIAETCS MPU HECYIIECTBEHHOM YMEHBUICHHH IUIOTHOCTH YaCTHUIIBL.
Briropanue 4acTHIlbl TPOUCXOAUT HA MOBEPXHOCTU YACTHIIHI.

2. BHemHu# quamMeTp 4acTUIIbI CO CIOEM 30JIbl ci1ab0 MeHseTcs. Briropanue npouc-
XOJIUT MO/ 11yOON BHYTPHU IBYXCJIONWHOM YacTulibl. [Ipu 3TOM BUaUMas MI0THOCTh
YaCTHUI[bl YMEHbIIIAETCS B MPOIIECCE BHITOPAHUs MPAKTHUECKH 10 HyJs. YacTuiia B
KOHIIE TOpeHUs (PaKTUUECKU COCTOUT U3 MOPUCTOrO OCTATKA XPYNKOU CTPYKTYPHI.

Crno#t 305161, KOTOpPBI 00pa3yeTcs, 00bIUHO (0€3 00ayBa) HEPABHOMEPHO pac-
IpesiesieH MO0 MOBEPXHOCTH YacTHIlbl. YacTulla MPUHUMAET 3JUTMIICOUIATIbHYI0 (hop-
my. [Ipu ompeneneHun pasMepa 4acTHIBI U3MEPSIICS MEHBIIUN U3 AMAMETPOB 3JI-
muncouna. Hampumep, mis wactunsl (Tabn. 2, yactuma 1) OTHOIIEHHE AMAMETPOB:
8.80/11.85 mm.

Jliis onipeniesieHus] U3MEHEHUS! TuaMeTpa U IIIOTHOCTH YaCTULIbI APEBECHOTO yT-
Js B TMpolLlecce€ TOpPEHHUs YacTUlla 3aKpervisiiach Ha MHKPOMETPUYECKUX Becax
(puc. 1), Tie u oCylecTBIsUIACH €€ CheMKa. VI3MeHeHue IIOTHOCTH YaCTHUIIbl OIpe-
JEJSUIOCh U3 BPEMEHHOW 3aBUCUMOCTH M3MEHEHHs Macchl yacTuibl. [lomydennas
IJIOTHOCTH YaCTHIBI sIBIsICTCS 2 (HEKTUBHOM (CpeIHEH ) MITOTHOCTHIO YaCTHIIBI.
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Puc. 5 BiusiHue ckopocTu 00yBa YacTUIIBI HA TOPEHUE YACTHIIBI APEBECHOTO YTJIS B BO3yXE
KOMHATHOW TEMIIepaTyphl.
1) Iuamerp dp = 8.95 mm, my = 197 Mmr, pp = 525 kr/m>, U = 0 M/C ¢ IEPUOLHYECKEM CIIy-
BaHUEM 30JIbl.
2) luamerp dj = 9.15 mm, mp =215 mr, pp = 536 kr/™>, U= 1 m/c.
3) Huametp dp = 8.50 mm, my, = 180 mr, pp = 560 KF/M3, U=3wm/c.

Ha puc. 5. npencraBieHbl 3aBUCUMOCTH TEMIEPATYPhI U AUAMETPA YACTULIBI TPU
PasIUYHBIX CKOpOCTsX 00myBa. B cmydae U = 0 M/c ciioit 305161 CHUMAJICS, KaK U pa-
Hee, MEPUOJUYECKH PE3KUM KpPAaTKOBPEMEHHBIM IMOTOKOM BO3ayxa. BuaHo, 4TO C
YBEJIMYEHUEM CKOPOCTH 00JIyBa YBEIHMUMBACTCA TEMIEpAaTypa YacTUILIbI, BCIEIACTBHE
Yero yMeHbIIAeTCcsl U BpeMsi ropeHust. [I[puurHON CIlyduT NOBBIIIEHNE CKOPOCTH TeI-
JIOBBIACJIEHHUS 3a CUET BO3PACTAHMS MACCONEPEHOCA KUCIOPOAA K €IUHULE MOBEPX-
HOCTH 00JI€€ CHIIBHO, YEM BO3pacTaHUE TEIIOOOMEHA C ra30M 3a CUET CYIIECTBEHHOM
JI0JIA TEIJIOBOTO U3NYYEHHUS B OOLIMX TEIUIOMOTEPSIX. DTO MOATBEPXKIAIOT TEOPETH-
YECKHUE OLICHKH.

Bosnecenckuit H.I1. u UepnbiieB A.b. B pe3ynbTare UCCIEI0BaHUS TTOrpaHNAY-
HOTO CJIOA y MOBEPXHOCTU YACTHUIBI JPEBECHOTO YIJIA, aHTPAUUTa U MaJO30JIbHOTO
ANEKTPOAHOTO YIJIS IPU UX TOPEHUH YCTAHOBUJIM CYHIECTBOBAHUE «3ACTOMHOTO» I0-
TPaHUYHOTO Ta30BOrO C0s. Ero TonmmHa 3aBUCUT OT BUA TOIUIMBA, OT COACPKAHUS
Y CBOMCTB 30J1bl, 4 TAK)KE€ OT CKOPOCTH I'a30BOr0 NOTOKA. /(151 Hcciie10BaHHBIX BUIOB
TBEPJOTO TOIUIMBA C YBEJIMUYEHUEM CKOPOCTH ra3oBOro mortoka (oT 3 g0 8 m/c) Ton-
[IMHA TOPUCTOTO 30JILHOTO CJIOSl HECKOJIBKO yMeHbIanach 10 0.2-0.3 M.

MexaHu3M nepeHoca BEeECTBa IPU FOPEHUU HATYPAJTBHOTO 30JbHOTO TBEPAOrO
TOIJIMBA W ONPENEIACTCS CTPYKTYPOU MOIPAaHUYHOrO cios. Hammume «3acTonHOrO»
ra3oBOrO CJIOSl 1a€T OCHOBAaHME 110JIaraTh, YTO CKOPOCTh TOPEHUS YaCTULIBI TBEPIOrO
TOILTUBA OIPEAETSETCS] B OCHOBHOM CKOPOCTHIO MU((Yy3MOHHOTO MEPEHOCa BEIIeCT-
Ba B 3TOM «3aCTOMHOM) CIIOE.

BoiBoabl. Hanuune 307pHOTO0 MOBEPXHOCTHOTO CJIOSI ONMPEAEISIET JUHAMHUKY
U3MEHEHUS TEMIIEPATYPhl, AUAMETPA U IUNIOTHOCTHU MOPUCTOU 30JbHOM yacTulpl. Ha-

JIMYUC 30JIbHOTO IMOBECPXHOCTHOI'O IIOTPAHUYHOTO CJI0A YMCHBIIACT TETJI000MEH H3-
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Jy4EHUEM YacCTHUIIbl JPEBECHOTO YIJISl C OKpYyKarolmuMmu Tenamu. [lagenue temnepa-
TYpbI YaCTUIIBI ONPEIEISIETCS CKOPOCThIO MU Py3un Kucmopoaa uepe3 MmoBEepXHOCT-
HBIM cnoil. CayBaHHe 3TOTO €0 B pe3yibTaTe 00TEKaHMs MOTOKOM Ta3a CIocoOCT-
BYET MOBBIIICHUIO TEMIIEPATYPBI YACTULIBI B MPOLIECCE BHITOPAHMS YacTUIbL. [Ipnun-
HOM CIIyYUT MOBBIIIEHUE CKOPOCTH TEIUIOBBIIEIICHHS 3a CYET BO3PACTAHHS Maccole-
peHoca KHCIIOpoJia K €IMHUIIE TTOBEPXHOCTH B CYMMAapHOM TEIJIOBOM Oaiance 6ojee
CUJIBHO, YE€M BO3paCTaHHE TEIJI000MEHA € Ta30M 3a CUET CYIIECTBEHHOM JI0JIH TETLIO-
BOT'0 U3JTyYEHUS B OOIIUX TEIUIONOTEPSIX.

Breipakato Omarogaprocts npod. Kanmauaky B.B. 3a okazanHyro momomis u
KOHCYJIbTallNH.
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Yepnenxo O.C.

3anajroBaHH i TOPIHHSA YaCTHHOK /IEPEBHOI0 BYTi/UISl B A30THO-KMCHEBHUX CyMillIax
kiMHaTHOI TeMnepatypu. Yactuna 1. EkcnepuMeHTaIBHI J0CTiA)KEeHHS B MOBITPi.

Bugueno 3ananiosanns i nooanvuie 20pinHs 8eIUKUX YACTMUHOK OePeBHO20 8Y2illisl 6 NOGIMPs
KiMHamuoi memnepamypu. Iloxkazano ennius 3016H020 NPOWLAPKY, NOYAMKOB020 OiamMempy
YACMUHKU [ WeUOKoCcmi 060y8a X0100HUM NOGIMPAM HA OUHAMIKY 3MIHU memnepamypu, Oid-
mempy 1 2yCmuHU YacmuHKy npu ii 20piHHi.

Chernenko A.S.

Ignition and combustion of charcoal particles are in the nitrogen-oxygen mixtures at
room temperature. Part 1. Experimental studies in the air.

Ignition and combustion of large charcoal particles studied in air at room temperature. It is

shows the influence of the ash layer, initial particle diameter and velocity cold air on the dy-
namics of changes of temperature, density and diameter particle during its combustion.
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