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Abstract

A three-dimensional numerical model for the coal combustion and
gasification of an entrained-bed gasification reactor has been developed by
integrating the commercial computational fluid dynamic software FLUENT
with the detailed kinetics modeling software CHEMKIN. Eight
homogeneous and heterogeneous reaction mechanisms were considered for
the combustion and gasification processes. A new volatile species (C;1H405)
was considered in the proposed FLUENT-CHEMKIN-Flamelet model.
Consistent trend with experimental results was observed via the proposed
model. The results are better than those of the previously developed model.
The difference with experimental results is modified from 3.15% to
1.52%.This model was employed to evaluate the effect of coal type on the
gasification performance. The results show that the CO, production of the
Montana coal is the lowest. In order to study the numerical analysis in
gasification with detailed chemistry reaction mechanism in multi-phase
turbulent combustion, the EDC (Eddy Dissipation Concept) model
integrating the kinetics modeling software CHEMKIN was employed. The
EDC+CHEMKIN model and the computational procedure have been
established. Although the trend by the EDC-CHEMKIN model is consistent
with experimental data, the difference is (about~7.4%).Further modification

will be conducted to improve the proposed model.

Keywords: FLUENT-CHEMKIN-Flamelet, entrained-bed gasifier, EDC
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FHVRGARY BRI ATEIE kg A2 RS 2 4 F oS F IR
g P H L T ER AR R R Tl AR RS DRRS 0 2
BRERG VP RATREEEFF M RBALLT F o ERT A

FUpe T A F MR - LGRS E £ g = L L E o

Floski KB P ER S AR ORI AT SN ERE
FRAHRE S ST RELIER 2

Sialen % A [46]4 %5 BB R F V% F@U 2 2R~ & B
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SRIELE SRS S A A RN N RS I 1

BT

=i
ey

i ERMA S R EHE R BEN TG ER LR R

BHp 2 R A M gRvE 2 N HER S Y2 AR A F B T K 2007
£ G0k o AR 2 g 2 R B R blde Syred F 4 [47]4p )

B * #88 FLUENT 6.0 @ A3 F & 59 11 Lagrangian #1572 4 17 4F S0t

|~

Hrv 2 IR (T R o BN N v 2. B R R 2 R g ;%“d it

—\

BENEF 222 56 T RSN SERF &

R

FF o gt B R B E R o £ H B 5N 7HE B (Cyclone Combustors)
A %}‘?E’ o4 W2 A g VR R E T R T R %%b B

Fpofzo 't A w20 2 N g+ po(Fragmentation) = 3% R I R R
2o § TCE PR L oo gt BT T R ST LY 0~ FLUENT 4 45 $ic
FPhA FRT D AEA LR ke HERAT o H R
2 BB S B S R 1 TR i Tl T E F s

v

EEEIREREZ LTINS RAR TR AR T

A
o

o B3R 2 B stV (Single Step Fragmentation) 3 & { & -

bl

H2 PR OEAE AL F IR F REY {RE 2 EBE
PRI iz gy R =N = E

19



Perkins ¥ A [48]4* 4% #h 2 4% 1 (Underground Coal Gasification
Cavity) 1 f * #c#8 FLUENT 6.1 £ = = E%fi‘]‘ﬁﬁ-& CFD % 73" »
IHCER S AR G TR B BERY - RS

o R R RIREE O~ 5 VRIBERE P IR i 1 B R4 A

o AR Ad 2 gl g gyt TRFERDERBEE

§
N\
v
*‘!
g
1
%

R2 G R BEF R T § R G VTR Z B %4 ¢ & -Grabner ¥ £ [49]
1% % #4 FLUENT 62 #-%f4c R0 10 B 7 A2 = A i

Vo H g VSN2 E gk * Steam/Oxygen 14 % A8 (Lignite) & ¥4 0

—_

L 5F %5 4800 #i/% (1000MW) > ® J it & 33bar 2 5™ o 11 2 4

M2 BE PGS 0 R R 0 A B R R E Abg et
B Goo K g P BT A R B AR R I P L B o F
dpdi RO AERIFM 75 >~ FIEGRR FA IR R R R E
Fom F RER % 3o 2 3 * Eulerian-Lagrangian 5% % 3

e F BRI TINFE gFERUE REF R - I RS R

Wang % £ [50]4 473 BN B A F M TR A REC & 2%
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BIEEE(Slag Tap) A 17 A& f SR A2 T T FRF v s 2 3K37 1
BF AR ERA] 0 AR B B e~ T g Mg ka0 LR
MA22ZREF2ZHE L AF B2 ITF P K¢ H 4 - Wang & 4 [51]
FRRFF R F L AR A RYERABERT HFHERBR
B2 R D FRAF VORI BV RE S e e - kT
PR Sg A 0 B EYORIL BN g R B RS R AR LR
e LB ol AR ERBE TSRO KR P LEE RER
hild IR EE K R Y 2t o Wang ¥ A [S2]14M R A RN F
T I LRI R 2 IR A BRI R AR A e s T IR
R KR PR S AT R BLEER S @ BR Y R AR RO R

K g B R G G AL /TR DR R

PR E T P PE R o LY 45 RrR LA AR N0 10 4 2 A & B R L
SATR g TR IR 2 R TR RS T REE R & T

TAEF R B R o B 0L 10 A AL & R F LA FroR PR S o pk i ek
BAGERLP L TA 4rn D e Wang 3 4 [S3]EHAEE A5 T e
Pl E N T AR PR AR SR SRR
B SR 2 PR F - ARREOS AFa s Y o RED k-
¢ i F2 RSM(Reynolds Stress Models)fic3t € 3 — R % o @ A ip|ad

1 4 fad 4L ¢ o H ¥ (Single Step)# it £ % 1 (Chemical
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Percolation) -3¢ € # Fig ¥ — 2 F4TF Vi F o @ st RIT ]
PRz Rl B FRAR S FREF 2oL €
BERREAL B AN RN AR R A VRN 2

% B RY o

22009 & o B R AMANSRF R R EEARE Lt o
Bl4e Ajilkumar & A [S4]4p I F A B EF Rp 14 2 AT ER % o M-
e N M B SRR TS EE R ARA G AR X
£ oA BT W % 8 FLUENT 6.2 £%1 2 # 72 » 2 (Air Blown)
2R Ee2 G RREDREAS TR o B E Y o
(Continuous Phase)z. = 42 2 42;% 72 & % Eulerian 7 ##(Frame)™ &
f& » @ #p44p (Particle Phase) '] &_# Lagrangian 7% 1 (Frame) ™ 4%
12 3 #5 7% k38 (Interactive Source Terms)#-5 B % | 2. 4pE = 18 &
B % o 3ERF] 5 E U2 A F B % (Dispersion) #_F * S % Ui 50
(Stochastic Tracking Model) % #5 it » T 5 fe § 4P 2 k- € #5%8 K3t 5 o
FRZF VAR R LA P2 R B2 VR 5 1
FRA o HREFR o 5 L hpp 2 BHER 2 BEF Air/Steam ¢ &
2Rt d B DRRF PR R F A F L el o P Tk

o2 AR B dp lce dEpR R S 0 I F HAE 2 4% §F 225 (Cold Gas



Efficiency)® %’ﬁ\z’ BHcE i 7300 « Happlz ghye }EJ% L

HEEAE - R o

Wang & A [SS]* 2w a2 R it B F B (1) ¢ 2 pFHE
2 e 4p # R F B2- F *Lid F 458 (Finite Rate Model) ; (2) TrpFf 1
5" (Instantaneous Gasification Model)-f i# -k & #& i* & J&(Slow Water
Shift Rate) ; (3) TP it 125" (Instantaneous Gasification Model)--:#
‘K % #& i F J&(Fast Water Shift Rate)-$% * Eddy-Dissipation 3" ; (4)
B gp s B T g7 3% (Chemical Global Equilibrium Model) » i& 73 3 &
P A AT o T IEET WEHSIE S K B E AR 0 |
P U R PEE BRI T SRS F RRTRAF
SRR SR T TR R RTINS ¥ SU R T N R R Ty
TR PRIT o @ AR MK F R AR T TREF R
B W@ I g m e FRHENEER EE BER
TFEMMERFAGLELA S o WL R F R F a5 0 B T4
BT w i PR R i o m R B

ERRET R o F oh o d S B oh ok F I E Bt AR TR

¥

s
-

BT T ARRR Y R B F P R Rk R
st o F "LEFHGNT BRI TER R 2 YR A
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Fres R ERR T TR I RRT o 7 vt kR $(Coal Slurry)
BAER AR R B AR B KR AT o B
R B R R o T B RIRITE I R R

AP 28 F 75 CFD 5 2 2 @tz M fh o BlHEA = » Tp

Ry

-

RO A 9 R E M UbrRa 2 dER > S4EE R~ REE A Lk
B A R RA NG PR RS L F R @ L

AR ARMAT T S & 0 2 [56]4 CHEMKIN £2 5% #7454 4 Texaco
Entrained-Flow § * % o 258 3 F-5 S 4p2 T3 4258 » 343k =
PE 2 BT RER L R P Eh AR L Rk
Hi P25 L-2%s %FT 0/C(0.8~0.9 )% Steam/C(0.2~0.7 )
£SO FARLIEEE oSS ‘TR A I TR TN Sl S |

o dEET I AT RER? FERS DA SN CLE T

I=E

PEEFRA A AL Ok R FRE R ST B 2 A
AT BB T RBHHRZT R AR RO EEL B
BFMF w2 E oG eho B[5T]R Y 7 fRe B R i IE IR
B2 f % o FokA - BT 90 EAchARPEF > A kT

ERT O edEAME R ARER  ZF/EAY  KEFIERY
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M1E R FEET A S e FHAEE RS
2D FEHRESF R FFE-FURETIFRANERALY D A H
oo F T ERIARE R T I F A A TR K
NERPFE D PSR RS R F/E R R

g2 P R HBAEER T FH R EF/ERE T F

Y

)
s
+

BEGL S A R bR R R
k },@ ji'/ 2 F 10% K>SO+ 1% NI(NO3)2 g'ﬁ BbF 2. B2 o X

[S8] v ff 1 % B (52 9 (CO 8 Hy)» B % AR 2 pii» 3

ot R B 0 e F AR gﬁi 485 e NO 7 & 0 H3 ke #

gl s o

=K

2 g hiEg o § o

BIPN 75F 5% $0REEE 7§ 1 2 HoE > B4 [59]71 PCGC-3 42
SRR A 1 B R S 2 £ % R0 % Oy/Coal
# H,0/Coal # Gdcrh + 4 0/ 4 AN PRI A 3 L R

AR S AR SR TR R

vb EI

Vil -2 2 & & S8 % Y T %% PCGC-3 A28 2 7 3L

%
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t oo R[60]F thdk * PCGC-3 425" » 1 = MHS R 30 1 eksb o
il S A J;%ﬂ Z2_BRER I Jfg_%gpp}w\pg ) T fLig s T
VRV RERS 2T R ERF L 0/C - HO/C - Rk
AP R F et A R R AT o] BERFR R
FEFFR OYC v b pE o Pl g CO~HO0 2 S 25" > CO-
Hy 2 CHy2 * EH{4vog :a% O, £ 18 O/C 1 b *% M pF> ] ¢ & COp
CO 2 HO 2 +8F" 'Hy2 CHy2 S £+ FEFF C PN s
Bx g oy HOC W o FARF B®ELEF BAES ¢ 3
BorAARI 2 Hy @@ AN AR CH2 28R  Hy 4 =83
de o F R HHO/C v b ~ I EE ISR R A 0 B g Bt

A E T 2 R o

WORF LT T ] R SRR AL 2T ARG

= o> T F Rt g e d IGCC k seP o 1iE R 43% 10 F 2 R Ak

oo B AR FEF CAFRE AR EELGE S R P EE

;1

N
e

—\
-]

|

J

PR

!

o 4o B E % & 78 Wabash River # T fi2 77 = % 5 o
BRI R BT R BRI § g TR
A e AEARE AT F CiEAE Y o H VB R4 F RSHIER
PR TV iEARZ RAE O L R N Ay MpiEanit ER 4 E
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s A i HEHFE MR A RS ) RIEEF B

=X g

AR B R L AT B a4 8 4088 FLUENT 48
L &84 F 4] CHEMKIN-Flamelet 2_ #-3] » £ ¥4& % 4% &
MRpEr g E R R RS 2 AR BB RS o R S

F“:I‘ ﬁitté";‘l-_% E'ﬁ’éﬁ' %- fL },é dr e ; 'E ENEA -é— %\%’L b'lg fL ‘)‘7‘&

=)

FHEFFZEF - R-BFRT P APFHEGEFD B2 F s
AT LR TSN PR L PR E ML Fea &
FLUENT-CHEMKIN-Flamelet 3% = & » 27 7 B¢ w2 d
AR AR B - JF SRS - U I S RS
FLUENT-CHEMKIN-Flamelet #-38 #riE 82 2% g kw2 4 o &
AREIEL G 3.15% - ¢t £ B WA L AR VRN & 2 i e

SRR B Rl end A E 0 5 - AR TR £ o R

(=i

Fa M EE R RE T A R SR

30 SR F R HIL T R H R

Lo ARy 2 B Bz - B4 FLUENT * 8 n48 4 5 5cdg

2 CHEMKIN 8 F &5 iz 2 F#E 50 - B 23
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¢ 7 5 HIF 41247 2 k0 £ 454 FLUENT 48 & CHEMKIN
2 §-AlE = - Bl )% FLUENT 48 & CHEMKIN #55¢2 7 3
Bof NPA G A AL PR Er - P ER R
120 R BE S Ap KO A AT B o 2t A T N 2 Pk R A TR
(Discrete Phase)> ;41 » » ¥ E 2 pF2ZFE ~HE 2 £ E 1Ll
% o & & & #2& = FLUENT p 3R3- 5 5 F R4l b5
ISAT(In-Situ Adaptive Tabulation)¥? CHEMKIN & & it §8 2_ Hi4% v
o B ARRE FBCRIGEE T F YA BB R AR E Sl

= /4oy Sy =2 e N g S
M2 B8 EFHw2L L9 F o

-~
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A PG ERER

ARG A A)F O B0k FLUBNT » 4550 4 RV F L pz = o
T of PP ALET A SRFALFAIFE L A2 E oS

SE R = e

L L LA

F & 21 4§ 4p(Continuous Phase) ™ & > #-& 7 F& ~H & ~ it £ 112
* TR AR
g

0 _ _

aT(IOui):Sp (1)

He X432 FERALA7d W I RETELI2Z g HFE o

g s
0 o o [ow au] olowu,) -
- u.|J=—+— I + _ n S
8xj (pu,uj) axi axi ,Ll[ axj axi axj , (2)

## * Boussinesq eddy viscosity hypothesis » 3% (2)¥ 2. Reynolds stresses
CIFRE RN
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— 2 ou. Ou,
—pu' ', =—=pkS, +u| —+—=
10 1 J 310 7 /’lt(ax ax]

S S8 SN SN L O

5 o (u os
—\pouk)=P+—| ~+— |- ps
ox (o) ox, (O‘k 6xi] P

i

0 [ _ O u o) ¢
Z(pg)=—| 22 |+ 5 (c,P-C
(,01/[18) axi [O_g 8xlj+k( le 258)

N(5)E(6)F 2 P L

AT IRECR Y AT Y 2 Ap B sk ¥ Biche T [61]
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C,=0.09

C,=144

C, =1.92 (8)

o, =10

o,=13

fe B SR AR L
0 of,orT

—\puh)=—| K— [+§

ox, (prch) le( ax,.] 7 ©)

He SN 23 A3 $saRzZ 2@ h SR G, m 2843 2
- A TEBREOCKLIFATEGRE YRS TR 2 LT

BFER I F 2B BENE F AP B R E o

X TR fgsl o

o, _ 0 oY, u, 0%,
_(p”iYk)za(pkaa_xk"'S_aﬁ_xkj"'Ska +R, (10)

y.

:\f:t

S E R E Y TN Te RN M STE Y
SHLAFRRIE 2 A Nk 2 BBEF M E RATAS 2 AN S
om R EE RTAA/NHEPZ 2> H A& EDC (Eddy

Dissipation Constant)#-5% ¥ = f25% 5
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R PEY oy 11
=) an

oo Shfr ool L LB K2 o %3 § Fl(fine-scale) 2 FFRF & R

(time-scale) » @ % S8 T iniidg2 M %5

£ =C§(% ‘ (12)
ek (13)

He CaBfpA ¥ 8=21337 v s FuibFist C,iFRFERY

#=0.4082 -

SR =B

e F b2 23R 4 fF o 7 R4 5 302 Lagrangian 4% (Reference
Frame) i i o o 2 2 8% 4 ¢ qafl p S2 ffifr 2 ke d ¥

IE ’ j_l‘j—r}‘\#";ii: :

du, =FD(u—up) (14)
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hud
AnS

184 C,Re
P pdl 24
Rezm (15)
U
C,=aq %
Re Re’

«\(15):‘ 7 >’z b1} aﬁg;z ‘«!—Q* %]}ﬂﬁt—\gﬁlﬂ U e R fi%@}]\ 7. Re
SRR [62] o M2 FLR D AUBRPRIE R RTR R 0 @ pRpRE R 2 AR

T 32:¢ & (Mean Velocity) ' 2 4& i i# & (Fluctuation Velocity)7 B -

(16)

@ N(16)° 2. 3= F & & 12 Stochastic Discrete Random Walk 5% %
T B RS RBGEAER S F UR i (BEddy)2 B2 4p 3 1T R

H o

A~ F YRR kS 2444 @ 7 1 Rossin-Rammler 4 i
Skt o U EFHEEREFRI ks £ R iTAF 4of 3-1

TR o MR BT 2 TR A F M R e 250 (17) -
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]
0.9 —
(]
0.8 —
0.7 —
= 06—
P
=
g 0.5 — o
i
w04 —
= 03—
0.2 — O
0.1
jum
o T T T T T 197171
50 70 90 110 130 150 170 190 210 230 250
Dhameter, d { jim )
Diameter, o ( pam) Idaze Fraction with
Diameter Greater than o, ¥y
Fo 0.95
100 0.85
120 0,50
150 0,20
180 0.05
200 {0,007y

Bl 3-1 ks B Rk T 2 FEA S LM G

Y, =exp(~d,/d) (17)

yan

..)

#vd

72

AR

\\ﬁr

BreoempF 2 FBR G LN

i

Tk RS0 @ on

i

TRIE S HR AT~ ZIFEARNE A G F BRERE T AT AT

m_c

ot —hA (T, ~T,)+ 5,400 -T*)+

dm
d_tphfg _.fhd—tpHreac (18)

B mal a2 FEUERR > 6 2 FHER

(6,=(G/40)™") > @ G % » Hi5 o8 > SiFHs R M
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6= [0 (19)

Fitpph 2 dg st @ 4R F P-1 N kPt H[63] -

Mok g A2 B2 AV ik ? #02 Ranz 72 2 Marshall

#A[OAlTH T 2 BN kER

u

hd
N, =—2=20+0.6Re/?Pr"’ (20)
k

(I8N 4 ¢ S8 L2 S B S e gonad Pt U BEFR

i ? § &8s BIEom i dnz BT Ao BERY RAER o

BERARTZF R G B AR e T 2
AR 0 LI 2 ;%%'El Badzioch % % # 12 ¥ # & Ji# Z%(Single Rate

Reaction Step)#-3¢ &k $5 i

kIAle_(E/RT) (21)
A4 AT 2 s 5 R]AL
d !
—’Z;Ol =m,, (alRl +ao,R, )exp(— .[) (Rl +R, )dt) (22)
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7

Bom, Skt KT LR 8o s AN (Yield
Factors) - #4273 P % 2 & 3 * Single Kinetic Rate Mode ° #* #-5% 7 £_

Bkt H Rl g keI 2 AT R T2 £ i

dm

_ dtp :k[mp —(l—fv,o)(l—fw,o)mp)o] (23)

R, e RO Lo BIEE BT RS S L h EE
Wb L TR A F (RSN R ) m b kit TR (ke kb

Fli (s e B A L L Sl B PR ACEIT AL E

N o

f 3% 2. Pre-Exponential Factor &2 Activation Energy #+ FLUENT #2 :33p
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A, =492,000 (24)

E =74E +07(J/ kgmol) (25)

R RZ AR
TE3L R F R BRI R B A E
H[65] 0 H A E 5 29.2 MJ/kg °

F 0 3-1. Fh b 2 H

Property Value
Density 1300 kg/m’
Cp 1000 J/kg-K
Thermal Conductivity 0.0454 W/m-K
Latent Heat 0
Vaporization Temperature 400 K
Volatile Component Fraction(%) 33.76
Binary Diffusivity 5E-4 m®/s
Particle Emissivity 0.9
Particle Scattering Factor 0.6
Swelling Coefficient 2
Burnout Stoichiometric Ratio 2.67
Combustible Fraction (%) 60

¥oeb & pEA E0% 2 20 L% & 17 (DAF, Dry Ash Free)22 1 % 4 47
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B AeT 4 32 4T

F 3-2. Az Ak airEa Eodr

~F A Wt% (DAF)

C 0.80142

H 0.0423
o) 0.14148

N 0.0118

S 0.003

1 ¥4 Wt%
Volatile ® 0.39595
Fixed Carbon 0.539807
Moisture 0.053006
Ash® 0.011237

*: modeled by C;1H,4O5
°. modeledbyN,
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MRS A AP B SR do T £ 3-3 froT

Z 3-3. Rk 2 RIS

Particle size distribution (pm)
Minimum 50
Maximum 70

Average 60

PR R ABL F ORI AT 4R AR A B R[70]

L S

#. 3-4. Montana Rosebud coal = > 2. ~ % 4 4522 1 ¥ & 45[70]

~F A Wt% (DAF)
C 0.7057
H 0.0495
O 0.1751
N 0.0104
S 0.0212
1 FA Wt%
Volatile * 0.3859
Fixed Carbon 0.4902
Moisture 0.0346
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Ash 0.0893

Gross Heat Value(MJ/kg) 26.1

% modeled by C11H3608

# 3- 5. Pittsburgh coal = i» 2. ~ % » 4722 1 ¥ & $7[70]

~Ek AT Wt% (DAF)
C 0.7826
H 0.0552
@) 0.0986
N 0.0129
S 0.0263
1 E AT Wt%
Volatile * 0.379
Fixed Carbon 0.5296
Moisture 0.0228
Ash 0.0686

Gross Heat Value(MJ/kg) 30.1

*: modeled by C;sH4,05

IR A =
P E R S ER LT SR TIPS e
MR Z

1. Base case 2. i3 I+
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2.0 3 B2 N DR R A KRR

3. F (A g
AL ITRET TR FHES T § R 2

F3A 4 o

-

/}J %{*q“lu
Pl B R B4k 20 F R

SR EE N RE ST

fE% 2 %% 0@t Fluent ¥ » o o)

EEom AR R REDR B

5
-t

d1 7 % ISAT $cfd B i3 K282

7 ~EDC % ISAT &

it FF Al E

B R R B

5 4

Al EDC (Eddy Dissipation Concept)f£ 4 % -

S A

“EFE R
BT 4R 3
TR RT

F % 1o 33 & 27(Arrhenius)ig & 47

52 f23\ ¢ 2 JRIE Lo

pEY e
R=—22 T -¥) 26
rI-(€)] (20)
H
Y D AP RPN > G EDC HGVEY  F ik 0 2 R

S N

v o au A B R 2

(time-scale) » @ J* & S ¥ ¥ i 2

41

| %4 = & (fine-scale) * FF R = &
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£y @)
=0 (28)
H v
C:t %48 A & F 8=2.1337[69]
Co: LR ¢ B ¥ 8=0.4082[69]

VRN 3 aE 1 19 3

7 ~ FLUENT % & CHEMKIN 2z i% & #;\

B 52 CHEMKIN HC03]2 4 3% e B> prent F 454
PRPTR LR R T RE RSN R £l
FLUENT 12 3% k3 & % (Coal Calculator) k3-8 4 44 * 5 5 >
oM 3297 0 SR BT LI RS BN R Sk
TRSEEFHRE S P2 2 3F P Fd CraH000,61No.0s83
EENRLTEC-H~O "o FH® > gt 5 CHpuOs o @ 297
MR- AT Y p BT R it B F)2E 2 FLUENT thermo database 2 2 3¢

KQ—F};IJ o
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Proximate Analysis Ultimate Analysis (DAF)

Volatile [g,39 C  [o.803782
.05

Fixed Carbon  [5 5ps H 0.042427
Ash [g,054 0 [o0,141946
Moisture [ M 0.011866

Mechanism Options

) One-step Reaction |:| Wet Combustion
@ Two-Step Reaction
[[Jindude 502

Settings

Coal Partide Material Name IW
Coal As-Received HCV (jfkag) IW
Volatile Molecular Weight (kg/kgmal) lmi
COfCO2 Split in Reaction 1 Products li
High Temperature Volatile Yield li

1
1
Fraction of Min Char (DAF) [5.7

Gas Phase Reaction
C1.37H2.90 00.61 N0.0583 + 1.1002 =>
1.37C0 + 1.45H20 + 0.0291N2
CO +0.502 =>C02

[ QK. ] [J‘-\pply] [Cancel] [Help]

Bl 3-2. BRI-ZEB2FEIHEFF T LE

BY ok ite 7 NI BRAPE BE Z B R AP F K[26, 36, 54,
67]; F R FHMELE > BEITRIME TS FHLER L

(Char) ° F &2 7 % WHE 7§ (P AP)Z F 1 F odoT™ ¢

C,H,,0.+90, > 11CO +12H,0 (29)
cm%oz 5 co, (30)
C02—>CO+%02 (31)
H, 4—%02 — H,0 (32)
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CO+H,0 < CO, +H, (33)

ARQYY G M e A TRBALZEFY HEEFE S
(Oxygen Rich)z. T {7k fsom A 2 2 - § (b pir g 5 #i2- Hi2{75

CF feodm - § B REF S BT 2k F B F 404 (33)

e R ERAZFEE AR PREF I B(EA) R F BT

C(s)+%02 5CO (34)
C(s)+C0O, -»2C0 (35)
C(s)+ H,0(g) — CO+ H, (36)

AFE Y TR Y 20 F s H-A] 5 Species Transport, Eddy Dissipation
Constant(EDC)#-7%] » i #5 2 CHEMKIN & 4l iz 5 it pp 2 &
UF RZ3HE o H Y A Options 96838 ¢ > 4% 4 3% “CHEMKIN-CFD
from Reaction Design” 5 i@ * CHEMKIN %8 k&5 i* & 5
#]> Z R T 5@ % FLUENT p 282 2+ 5 4 5L ISAT kiFE V8 F i
#] o m FLUENT 2. EDC #:%| % & CHEMKIN F B#412 /i & » 4@

3-3 o
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Species Model

(") Mon-Premixed Combustion

() Premixed Combustion

() Partially Premixed Combustion
{7 Composition POF Transport

Reactions

Volumetric
[ wall surface
Partide Surface

[Integraﬁon Parameters...

Options

Inlet Diffusion

Diffusion Energy Source

[7] Full Multicomponent Diffusion

[] Thermal Diffusion

["] CHEMKIN-CFD from Reaction Design

Model Mixture Properties
':;:' Off Mixture Material
(@) Spedies Transport [pdfmixmre v] [Edit... ]

Mumber of Volumetric Spedes (g

Mumber of Solid Spedes [g

Turbulence-Chemistry Interaction

() Laminar Finite-Rate

() Finite-Rate fEddy-Dissipation
Eddy-Dissipation

(@) Eddy-Dissipation Concept

Options
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