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YUCJEHHOE UCCJIIEJOBAHHUE BJAUAHUA PASJIMYHBIX IIAPAMETPOB HA
MPOIECC TEPMOXVUMHWYECKOMN NEPEPABOTKH KOKCO30JbHOMN YACTHUIIbI
COJIOMbI B HEITOABUXHOM CJIOE
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Tlocmpoerna modenv npoyecca 2openus u 2a3uuKayuy KOKCO30bHOU YACMUuybl meepoo20 MONIUEd 8 HeNOOBUNCHOM CIIOE C YUemoM
PAOUAYUOHHO20 U KOHOVKIMUBHO-KOHBEKMUBHO20 MENI000MEHA U 2emepo2eHHbIX Xumudeckux peakyuil. Ha 6asze paspabomarnuou
MoOenu nposedeHsl WUPOKUe YUCIEHHble UCCIe008AHUA 6IUAHUL Ouamempa 4acmuysbl GUOMACCHI, COOEPHCAHUA OKUCTUMENS 8 2A30-
601 (haze u COOMHOULEHUSI UHMEPBATI08 NOBEPXHOCHHO20 U 00BEMHO20 Peazupo8aHLsi Ha NPOYECC MEPMOXUMUYECKOU nepepadomxu
KOKCO30IbHOU Yacmuybl CONOMbL 8 HeNOO8UN CHOM cloe. bubn 5, puc. 5.
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NUMERICAL INVESTIGATION OF THE INFLUENCE OF VARIOUS PARAMETERS
ON THE THERMOCHEMICAL PROCESSING OF THE COKE-ASH STRAW PARTICLE
IN THE FIXED BED
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A model for the combustion and gasification of a coke-ash solid fuel particle in a fixed bed, taking into account radiative and con-
ductive-convective heat transfer and heterogeneous chemical reaction is constructed. On the basis of the developed model, extensive
numerical studies of the influence of the diameter of the biomass particle, the content of the oxidant in the gas phase, and the ratio of
the surface and bulk reaction intervals to the thermochemical processing of the coke-ash straw particle in a fixed bed were carried
out. Referenses 5, fig. 5.
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BBenenne. Hacrosas pabora mocBsiieHa Ma-
TEMATUIeCKOMY MOJICITHPOBAHUIO U TEOPETHIECKOMY
WCCIIC/IOBAHUIO  BIIUSHUS ~ Pa3IHYHBIX  (AKTOPOB
(KOHILIEHTpAIM KUCIOpOJa M YIVIEKUCIIOrO ra3a B
ra30BO CMECH, COOTHOILCHHUS JMAITa30HOB ITOBEPX-
HOCTHOTO U 00BEMHOTO pearupoBaHusl, TeOMeTpUIeC-
CKUX MapaMeTpOB YaCTHUIIbI) HA MPOIECC TEPMOXU-
MHYECKOH MepepaboTKu KOKCO30JIbHON —YaCTHIIbI
COJIOMBI B HEMIOJIBUYKHOM CJIO€.

IocTanoBka 3amaun. [Ipemnaraemas Momens 6a-
3UpYETCs Ha CIEAYIOIIMX OCHOBHBIX TPEOCHUIKAX
1) crexmomerpuyecKkas cxemMa peaKluidl BKIHOYAET

B ce0s Tpu rereporennsie peakuun C+0,=CO,,

2C+0,=2C0O u C+C0,=2CO, xoTOphIlc HpPOTE-

KalOT KaK Ha TIOBEPXHOCTU YaCTHIIbI, TAK U B €€

o0BeMe;
2) uacrtuna coiomel (C'=41%, S'=0,1%, H'=4,6%,
0'=31,4%, W'=14,8%, N'=0,4%, A'=7,7%,

V,;=65,4%) unmeer mapoobpaszuyo (Hopmy,

JHaMeTp KOTOPOH OIpenersieTcs: KaK

_,6vov
TE 1

8 )

sol0

3) BBIXOJ JICTYYHX BEIICCTB U UCTIAPEHHE UCXOI-
HOM BJIaTH U3 YJaCTUIBI COJIOMBI TPOUCXOIUT
BHE CJIOS (B HAJCIIOEBOM TIPOCTPAHCTBE HITH
HHpOHHSepe), YTO MPUBOAUT K YMCHBIICHUIO €€
JaMeTpa Osolo COTIACHO BBIPAYKEHUIO

3 (pc +(pash _pc)Cco)(l'(Vlert +Wr)/100) , (2)
(Pc + (Pasn —Pc)Cco)A—Cqp)

80 = Osolo

B PE3YJIbTATC UCT0 YaCTHIla COJIOMEBI Ha BXOJIC B clIou
COCTOUT M3 yrjepoaa U 30JIbl, MACCOBLIC KOHIICH-
TpPAIUK KOTOPBIX BEIYUCIISIOTCSA 110 (OpMyJiaM
r
_ fix
CCO - r r r r
100-S"—-H' -0 —N'" -
AI‘
r r r r r’
H -0 -N'-C. -W

)

r _WI'

let

Ay ©)

100-S" -

4) 4gacTHIla COJIOMBbI B HEMOJBHIKHOM CJIO€ OKpPY-
KeHa MHEPTHBIMHU YacTUL[AMHU THaMETPOM Oo;

5) a1 MOBEPXHOCTHOTO PEarMpoBaHMsS HCHOJNB3Y-

€TCsl MOJIENb CKMMAIOIIETOCS TOPIOYETro sApa, a

Uit 00BEMHOTO — MOJEJB MPOYHOTO 30JI0BOTO
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Kapkaca, KOIJIa peakius MIpOTeKaeT BO BCEM
00beMe YaCTHIIBI;

6) wucmoaB3yeTcs CleAyrolnas CXeMa TOPEHHsS H
ra3u(uKaluy YacTHUIIBl: Ha MEPBOM dTare Mpu
JIOCTaTOYHO BBICOKOW KOHIICHTPALUU YTJEpoja

(Ccim<Cc <Cqq) pearnpoBaHue MPOUCXOIUT
Ha MOBEPXHOCTH YACTULBI C YMEHBLUIEHUEM €€
nuametpa; Ha Bropom (C. <C. . ) — pearupo-

BaHUE TPOTEKaeT B oObeMe MPH HEM3MEHHOM
pa3Mepe JacTHIIbI;

7) B TeueHWE BCETO BPEMEHHM IPEOLIBAHUSA B HEIIO-
JOBIDKHOM CJIO€ YacTHLA COJIOMBI COXpaHSET
mapooOpasnyio Gopmy;

8) rasoBas cMeCb COCTOMT M3 KHCIOPOIa, a30Ta U
IBYOKHCH yriaepoxa. OKHCBIO yriaepoaa, KOTo-
pas mony4aercsa no peakmnusm 2C+0, =2CO u
C+C0O,=2CO npenebdperaem;

9) ra3 IBWKETCS B PEXKUME HICATHHOTO BBITCCHEHHS,

10) sHepruu aKkTHUBALUH Ui TE€TEPOTCHHBIX PEak-

LU MPUHUMAIIICH KaK JJISl TPEBECHOTO YTIJIs.

OcHoBHbIe ypaBHeHusi. [lonoono [1-3] 3amu-

IIeM BBIPaKSHUS [UIS1 MacChl KOKCO30JIbHOW YaCTHUIIBI

B HayaJbHBIA U TEKYIIM MOMEHThI BpEMEHU

_ mpO(l_CCO) M. = 4Tcr03pp0
Po@a-c) " 3
m
Cco =0 ) (4)
mpo
u ee oobema (1 =0)
1 Mg I'mg, - Masy Imy, | ©)
ppO pC pash

IIpeobpasys (5) ¢ UCMONB30BAHUEM COOTHOIIIE-
mast My, /myy =1-C,, momyanm dopmyny s

IINIOTHOCTH YaCTHUIBI UCXOHOI'O TOILJIMBA

p ash pC
Ppo = : (6)
” Pct Ceo(Pasn—Pc)
[IponsBoaHas OT IepBOro BhIpakeHus (4) ¢
yaeToM (6) 3aIiChIBAETCS KaK
dmp 47”03 PasnPc (1—Cc) dC )

de _3[pC+CCO(pash_pC)](1_CC)2 dt
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C npyroii cTOpoHBI, YpaBHCHHE OallaHCa MAaCChI
KOKCO30JIbHOM YacTHIIBI MOJKHO TPEICTABUTH B BUJIE

dm

P _ 2 w w
7d’r =—4nr“pe [(kmo2 + 2kc+050Z )Co2 + kchcozcco2 ]’ (8)
A€ KOHLOCHTpaluKW Ia30BbIX KOMIIOHCHTOB Ha IIO-

BCPXHOCTHU KOKCO30JIbHOH qacTUulbl HAXOIATCA IIO

dhopmynam
wo_ aDvOZCOZ
0, = ’
Opo, T+ kc+o2 + kc+0,502
w
Opco,Ceo, +Keio,Co
Cévoz — 2 2 92 2 (9)

Opco, T kchco2

B ypaBuenuu (8) ¢urypupyer HeusBecTHas
¢bynkums r(Cc). dns BeiBoga Beipaxkenus r(Cc) 3a-
MHUIIEM OTHOLICHHE OOBEMOB YaCTHIBI TBEPAOTO
TOIUTMBA B HAYaJbHBII M TEKYIIUH MOMEHTBI BpeMe-
HH B CIIC/IyIOIIEM BH/IC

ﬁ: mC (pash+mash pC/mC J (10)

ro3 Mo \ Pash + Magy P/ Mo
h l
[IpeoGpasyem (10) ¢ yuerom =—-1,
c Cc
m 1 m, 1/C, -1
sh -~ 1y —S = €~ B pesynbra-
Mc, co Mco 1/ Cc -1
TE

(o 3\/(% + (Pasn —Pc)Cc)A=Cep)
’ (Pc +(Pash —Pc)Cco)A—C¢)

(CC,Iim < CC < CCO)’

ro—r 3\/(Pc + (P ash _pC)CC,Iim)(l_CCO)
e (Pc +(Pash —Pc)Co0)A—Ceiim)

(0<C¢ < Cejim)- (11)

[IpupaBHrBas mpaBble YacTu BbIpaxkeHUH (7) u
(8), ¢ yuerom (11) mocne HecIOXKHBIX TIpeoOpa3oBa-
HUM TIOJMy4YMM YpaBHEHHE JJISI CKOPOCTH IOBEpX-
HOCTHOTO pEarupoBaHHs YacCTHIBI

CC,Iim < CC < CCO

B HHTEpBaJC
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[ddCCj =-FS(1-C.)"*(1+hbC,)*"?,
T

1/3
bzpih_ly l::3"’lC(:|‘_'_b(:CO)l/3 ,
Pc FoPash (1—Ceo)

S= (kC+02 + 2kC+0.50z )ng + kC+COZ CéVOZ ' (12)

Paccyxmas momo6HO [2], MOXHO TOCTPOUTH
BBIpa)KEHHE I CKOPOCTH 00BEMHOTO pearupoBaHHs

gactuipl B quanazone 0 <C. <C. .

dc. )" __3uc(1-C)C.
dT I’-Iim pC

(13)
x [(kuoz + 2kc+o.5o2 )Cc\évz + kc+co2 C\cNoz ]

TemnepaTtypa 4acTULbl BBIYUCIIAETCS IO YpaB-
HEHUIO

d(c,t,8%) 68 (Mg + D )(t, —t,)
=— +
drt P,

88" [ke.c0,C0,Qeco, [Cun
Pp

68 Keyco,Clo,Qesco, |Cun "

Po

riae BeanunHa Cyol HAXOIUTCS 110 PopMyIie

_ CePash (1= Cc i)
(pc + (pash _pC)CC,Iim)

vol

5 1
(1_Cc)

(Cc <Ceim), (15)

Cvol =1 (Cc > Cc,lim)a

a ko3¢ duumentsl Tertooobmena h 4 u h,y — co-

rinacHo [4].
CKOpoOCTh T'a3a B HEMOJABHKHOM CJIO€ BBIYHCIIS-

eTCsl 110 peKOMeHAaIusIM [4]

4.75
ng Ar, €

" 5(18+0.61/Ar, &)

u (16)
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HexoTtopsie pe3yabTaThl pacuyeron. O0cyanm
pe3ynbTaThl PacyeToOB IEBSITH BAPHUAHTOB TEPMOXH-
MHYECKOH TepepabOTKH KOKCO30JBHOW YaCTHIIBI
COJIOMBI B HETIOJIBUYKHOM CJIO€ MPH CIAEAYIOUINX HC-
XOJHBIX TaHHBIX.

Bapumanr I:  y=0,015m, ¢=0,005wm, y=0,0004 m;
Bapuant ll:  y=0,02 M, ¢=0,006 M, y=0,0002 m;
Bapuadr lll: y=0,025 M, ¢=0,007 M, y=0,0003 m;
Bapuanrt IV: y=0,03 M, ¢=0,008 M, y=0,0005 m;

Bapuant V: y=0,035 m, ¢=0,01 M, y=0,0006 m.

B Bapmantax |-V C. ., =5%. Bapuant VI
v=0,035 M, ©=0,01 m, y=0,0006 m, Cc,nm =12,22%;
v=0,035M, ¢=0,01 M, w=0,0006 Mm,
Cc,nm =24,44%. B

BapuanT VII:
Bapuanrax |1-VII
C,, =0,00144313 kMoIb/M® (00beMHAst KOHIIEHTpa-

IUsl KHCTIOpOoJa B Ta30BOM cMmecH coctaBisieT 16%),

Ccoz =0,000327984 xkmon/m>, Bapwuanrt VIII:
¥=0,035 M, ¢=0,01 M, y=0,0006 m, C¢;=24,44%,
C'O2 =0,0018941 kmons/M® (06beMHAs KOHIEHTpA-

1M KUCJIOpOJia B Ta30BOM cMmecH cocrapisieT 21%),
CCO2 =0; v=0,035 M, ¢=0,01 M,

¥=0,0006 M, Cy,, =24,44%, C,, =0,000450977 kmo

Bapuanrt IX:

ab/M° (00bEMHAsT KOHIIEHTpALUs KMCIOpPOAa B ra3o-
%),

BOU

Ccoz =0,00104955 kmounb/M°.

CMECHU COCTaBJIACT

Bo Bcex Bapumanrax: E. 10, =81-10% kJIx/xmoisb [5],
Ec.050, =89-10° kJlx/xmon,

EC+C02 =178-10° kI/kMO1Ib, Cc0=61,11%,

thad=t;=950°C, £=0,4, 1,0=30 °C. Pe3ynbraTsl pacue-
TOB TNPOWJIIIOCTPUPOBaHBl Ha puc. 1-5, roe mpen-
cTaBJieHbl pouiy Haubosee BaKHBIX IMapaMETPOB
mpolecca TEPMOXUMUYECKOM mNepepaboTKU KOKCO-
30JIbHOM YacCTHUIIBI COJOMBI B HEMOJBHUKHOM CIIOE.
Ha puc. 1 u 2 nokasaHo BiIMsAHME AMamMeTpa O Ha
CKOpPOCTH BBITOPAaHUsI KOKCO30JbHOW YaCTHUIIBI COJIO-
Mbl. B urTepBane 0<t"<1 ¢ Habmromaercss OBICTpHII
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POCT TeMIiepaTyphbl YacTHUIIBI tp W3-3a HHTEHCUBHOTO
JYYUCTOTO ¥ KOHIYKTHBHO-KOHBEKTHBHOTO TEILIO-
oOMeHa MEXJy CIIOeM M YacTHIICW U TETUIOBBIIEIe-
HUS 3a cueT rereporeHHbix peakiuit C+0,=CO; u
2C+0,=2C0O, mpuueM CKOPOCTb U3MEHEHUS TeMIIe-
patypbl y Menkoi dactumbl dty/dt™ 3HauMTENBHO
BBINIIE, YeM Yy KpYMHOH (puc.2a, cp. KpuBble 2 U
5; cm. (14)). B mmanazone 1c<t¥<27C mpoucxoaut
WHTCHCUBHOE BBITOPAHHE YaCTHUIIBI COJIOMBI, YTO
MPHUBOJUT K YMEHBIIICHHUIO €€ JUaMeTpa U MaccoBOU
KOHLICHTPAIlMK YTJepoAa B HEW, MPH ITOM MeJKast
YacTUIla BBIFOpPAeT 3HAYMTENBHO OBICTpee, 4YeM
kpymHast (puc. la, 6, cp. kpuBble 2 U 5). 3nech Temn-
JIOBBIZICTICHHE T€TEPOreHHBIX XUMHUYECKUX pPEeaKIuil
HECKOJIBKO TIPEBATUPYET HAJ TEINIOOOMEHOM, IMO-
sromy (yHKIHs tp(TV) MOHOTOHHO BO3pacTaet, MpH-
gem (dtp/dt™)>(dty/dt")v (puc. 26, cp. kpuBbie 2 u
5). B 30He 00BEMHOT0 pearupoBaHus, IJi¢ 3HAYCHHUC
TETUTOBBIICTICHUS] TETEPOTCHHBIX XUMHUYCCKUX Peak-
Ui MaJl0 OTJIMYACTCS OT BEIMYMHBI TEIJIO0OMEHa
MexIy cioeM M uactunel, gynxmus tn(t"') crmabo
usMensieTcs B uHTepBane 0<1°'<51c. Ilogo6Ho mua-
Ma30HYy MOBEPXHOCTHOTO PEarupOBaHMUs, 31€Ch CKO-
POCTh KOHBEPCHHU YIJIEpOJa MEJKOI YacTHIbI BBIIIE,
4yeM KpymHoii (puc. 16, cp. kpuBbie 2 u 5).
[MpoaHanu3upyem BIHSHHAE COOTHOIICHHS WH-
TEPBAJIOB MOBEPXHOCTHOTO U OOBEMHOIO pearupo-
BaHUS HA TPOIECC TEPMOXHUMHUUECKON TepepabdoTKH
KOKCO30JIbHOW YAaCTHIBI COJIOMBI B HEIOJBHXKHOM
cioe. U3 puc. 3 BHIHO, YTO C MOBBIIICHUEM JIOJH
00BEMHOTO pearupoBaHusi BPeMs BBITOPaHHs YacTH-
IbI BO3pACTaeT. ITO CBA3AHO, PEXK]IE BCETO, C PeaK-
IIMOHHOW MOBEPXHOCTHIO YACTHIBI. B 30HE mMOBepX-
HOCTHOTO PEarupoBaHUsl BHITOPAHUE MPOUCXOIUT T10
Bcell BHEIIHEH IMMOBEPXHOCTH YacThIlbl. B oOmactu
00BEMHOI'0 PearupoOBaHUs YaCTh TTOBEPXHOCTH 3aHS-
Ta 30JI0M, JApyras — yriepoJaoM, rje MpOTeKalT re-
TEPOTreHHbIC XUMHUUECKUE peakuuu. [Ipu 3Tom, yeM
OoJpllle  pearupyromas IMOBEPXHOCTb, TEM BBIIIE
yraepoga  (dCc/dt")vi>
>(dCc/dt"")v (puc. 3 2, cp. kpuBbie 1 1 3).

CKOpPOCThb KOHBEPCHUU
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Puc. 1. 3aBucumocTs AnaMeTpa () 1 KOHUEHTPANMH YIJIepoa B YACTHILE COJIOMBI (¢ — IOBEPXHOCTHOE pearupoBaHue, 6 —
00beMHOe pearupoBaHue) ot BpeMenu: 1 — sapuanm |, 2 — sapuanm 1, 3 — eapuanm |1, 4 — sapuanm 1V, 5 — eéapuanm V.

Fig. 1. Time dependence between the diameter () and the carbon concentration in the straw particle (e — surface reaction, 6
— bulk reaction): 1 — variant I, 2 — variant Il, 3 — variant Ill, 4 — variant IV, 5 — variant V.
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Puc. 2. 3aBucuMOCTb TeMIepaTyPbl YACTHILI COJIOMBI OT BPeMeHH IPH MOBEPXHOCTHOM PearupoBaHUMU:
1 — sapuanm |, 2 — eapuarnm |\, 3 — eapuanm 1, 4 — eapuanm IV, 5 — eapuanm V.

Fig. 2. Time dependence between a straw particle and a temperature in the surface reaction: 1 —variant I, 2 —variant I, 3 —
variant Ill, 4 —variant IV, 5 — variant V.
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Puc. 3. 3aBuCHMOCTH KOHIEHTPALUHU YTJIEPOAA B YACTHIIE COJIOMBI NPH MOBEPXHOCTHOM (4—6) H 00bEeMHOM (2) pearupoBaHUHU
ot Bpemenu: 1 — gapuanm V, 2 — eapuanm V|1, 3 — eapuanm VII.

Fig. 3. Time dependence between the carbon concentration in the straw particle at surface (a — ¢) and bulk (2) reaction: 1 —
variant V, 2 — variant VI, 3 — variant VII.

Ha pucynkax 4 u 5 nokazaHo BIMSIHUE KOHLIECH-
Tpauuil KUCIOPOAa M YTIJIEKUCIIOro ra3a B ra3oBOH
CMECH Ha MPOLECCHl TOPEHUS U ra3uUKanuu KOKCo-
30JIbHOM 4acTHIBI coioMbl. C yMEHBIIEHHEM CO-
JepKaHUsl OKHUCIIWTEN pearupoBaHHe YTiepoia
MPOTEKAET, B OCHOBHOM, I10 T€TEPOreHHOMN SHI0TEP-
mudeckoi peakiuu C+CO,=2CO, y koTopoii 3Hep-

BimHoBmoBaHa eHepreTrka. 2018. No 3

T'g aKTUBalM CYHICCTBCHHO BBIIIC, YEM Y peaKI_II/Iﬁ

C+0,=CO, u 2C+0,=2CO. D10 mNPUBOTUT K
YMEHBIIICHHID ~ CKOPOCTH  KOHBEPCHUH  Yriiepoja
(dCc/dt™)vin>(dCc/dt")ix u

(dCc/dt")yi>(dCc/dt"')ix (puc. 4a, 6, cp. KpuBbie 2
u 3) W CHIKEHHIO TEMIepaTrypbl YacTHIbl tp
(puc. 5a, 6, cp. kpusble 2 u 3).
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Puc. 4. 3aBuCHMOCTD HAMETPA (6) U KOHIEHTPAIMH YIJIEPOIA B YACTHIIE COJIOMBI (@ — MOBEPXHOCTHOE pearnpoBaHue, 6 —

00beMHOe pearupoBanue) ot Bpemenu: 1 — sapuanm VI, 2 — sapuanm VI, 3 — sapuanm IX.

Fig. 4. Time dependence between the diameter (¢) and the carbon concentration in the straw particle (a — surface reaction, 6
— bulk reaction): 1 —variant VII, 2 —variant VIII, 3 — variant IX.
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Puc. 5. 3aBucHMOCTb TeMIepaTyPbl YaCTHILI COJIOMBI OT BpeMeHH NP MOBEPXHOCTHOM pearupoBanun: 1 — sapuanm VI, 2 —
sapuanm VI, 3 — sapuanm 1X.

Fig. 5. Time dependence of a straw particle temperature in the surface reaction: 1 — variant VII, 2 — variant VIII, 3 — variant IX.
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BeiBoabl. 1. IlocTpoeHs! ypaBHEHHS CKOPOCTH
KOHBEPCHH YTIEpoa B IUANA30HAX OBEPXHOCTHOIO
U OOBEMHOTO PEarnpoBaHUS C YY€TOM KHHETHUKH
reTepPOreHHbIX peakiuid i Aupy3HOHHOHN, KUHE-
TUYECKOW W TIEPEXOJHON 00JIacTell pearupoBaHUsl.
IIpn BBIBOAE ypaBHEHUH MNpeANONarajoch, 4ro B
yriepona
(Ceim<C.<Cy) pearmpoBanue MPOMCXOAUT Ha

30HE C BBICOKOH  KOHIIEHTpalMei

IIOBEPXHOCTH YaCTHULBI IO MOIACIN CXHUMAKIIETOCA
roproydero fAapa, BCJICACTBUEC YCTrO0 AMAMCTP YaCTHUIL

ymenbimaercs. Ha Bropom ywactke (C.<C)

pearupoBaHue TpPOTEKaeT B 00beMe MPHU HEU3MEH-
HOM pa3Mepe 4acTUIBl. 3AeCh UCIOIb3YeTCsl MOJIEb
MIPOYHOTO 30J0BOrO KapKaca, KOrja peakuus: UAET
BO BceM oObeme wacTuubl. Ha ocHOBe 3TuX ypaBHe-
HUH pa3paboTaHa MOJENb TOPEHHs W ra3upHUKanun
KOKCO30JIbHOM YaCTHUIbI TBEPAOTO TOIJIMBA B HCIIO-
IBIDKHOM CJIO€ C YYETOM JIyYHCTOTO M KOHIYKTHB-
HO-KOHBEKTUBHOI'O TEIUIOOOMEHa MEXIY CJIO0eM U
JacTULEeH, SHAOTEPMUYECKHX U 3K30TEPMHUECKUX
TeTCPOr¢HHBIX XUMUYCCKUX pCaKHI/II\/'I.

2. IIpennoxxeHHass MOJENb MO3BOISET MOIYYUTh
JeTalnbHyI0 UHPOPMALIUIO O T€OMETPUIECKUX, a3PO-
JUHAMUYECKUX, TEIUIOBBIX M (U3MKO-XUMHUYECKUX
napameTrpax MpoIEecCOB TOPEHHS M Tra3upHUKaIHd
YacTHUIlBl OMOMacChl B HETIOIBUKHOM CJIO€.

3. IlokazaHo, 4TO: a) BpEMEHHBIE WHTEPBAJIBI
MpOrpeBa W TEPMOXHMHUUYECKOW NepepaboTKH Mel-
KO KOKCO30JIbHOM YaCTHIIbl COJIOMBI CYIIECTBEHHO
MeHbIIIe, YeM KpYIMHOW; 0) pacliumpeHne WHTepBasia
00BEMHOI'0 PEarupoBaHHs CIOCOOCTBYET POCTY
BPEMEHH BBITOPAHMs YacTULBI; T) C YMEHBIICHUEM
CoJIepKaHUsI OKUCIIUTENS B Ta30BOI CMECH CKOPOCTh
KOHBEpPCUH YyIIepoda M TeMIeparypa 4YacCTHUIIBI
YMEHBIIAIOTCS, BCJIEACTBUE YEr0 BpeMs TEPMOXH-
MHYECKOW TMepepadoTKH KOKCO30JIBbHOW YacTUIIBI
COJIOMBI BO3pacTaerT.
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IHobyoosano modens npoyecy 2opinna i eazugikayii KOKCo30.1b-
HOI' yacmuHKu meepoo2o Nanuea 8 HepyXoMoMmy wapi 3 ypaxy-
6aHHAM paodiayitino2co ma KOHOYKMUGHO-KOHEEKMUBHO20 MEN0-
00MIHY | 2emepocennux ximiunux peaxyiu. Ha 6a3i po3pobrenoi
MoOeni nPo8edeHo WUPOKE YUCTO8L OOCTIONCEHHS 6NAU8Y Olame-
mpa wacmuHku Giomacu, 3mMicmy OKUCTI08AYA 6 2a308ill ¢asi i
CRnigBIOHOWEHHA THMEPBANi6 NogepxHeso2o i 00'emMHO20 peazy-
BAHHA HA Npoyec MepMOXiMIuHOI nepepoOKuU KOKCO30IbHOT ua-
cmuHKU conomu 8 Hepyxomomy wapi. biona. 5, puc. 5.

Kniouogi cnoea: nepyxomuii wap, conoma, 20pinHA, peakyis,
MeniooOMIH, KOHYeHmMpayisi, gyaieys, KUCEHb.
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SYNOPSES

Equations describing the rate of carbon conversion in the
range of surface and bulk reactions are obtained taking into ac-
count the kinetics of heterogeneous reactions for the diffusion,
kinetic and transition regions of the reaction. Deriving the equa-
tions, it was assumed that in the zone with a high carbon concen-
tration (C,,, <C. <C,) reaction proceeds on the surface of the

particle according to the model of a compressible combustible
core, so that diameter of the particles decreases. In the second

zone (C.<C,,) reaction proceeds in the volume with the

same particle size. Here we use the model of a strong ash frame
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when the reaction proceeds throughout the volume of the parti-
cle. On the basis of the constructed equations, a model for ther-
mochemical processing of the solid fuel coke-ash particle in a
fixed bed is developed, taking into account the radiative and
conductive-convective heat transfer between the bed and the
particle and the heat release of chemical heterogeneous reac-
tions. Numerical studies have been carried out in the intervals of
surface and volumetric reacting in order to obtain detailed infor-
mation on the geometric, aerodynamic, thermal, and physicochemi-
cal parameters of the combustion and gasification of a particle of
straw in a fixed bed. It is shown that: a) with a decrease in the size of
the coke-ash biomass particle, the time intervals for warming up and
burning out are narrowed; b) expansion of the range of the volumet-
ric reacting promotes an increase in the burnout time of the particle;
d) As the concentration of oxygen in the gas mixture decreases, the
rate of conversion of carbon and the temperature of the particle de-
crease, so that the time for the thermochemical treatment of the
coke-ash straw particle increases.
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