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ABSTRACT

China is a country with coal as its main energy source, the product of pulverized
coal combustion will produce great pollution to the environment, studying the
process of pulverized coal combustion, improving coal utilization, doing clean
combustion is the urgent problems. With the development of computer science, the
study of pulverized coal combustion is not only achieved through experiments, but
also can be used tosimulate the combustion process by using CFD software. Compared
with the doing expeeriment, through computer simulation cost less than the test process,
the simulation process more simple and convenient.

In this paper,we use the FLUENT software to do some numerical simulation on
pulverized coal combustion process .We have a good understanding on temperature,the
concentration of reactants and resultants,the trajectories of particles and the value of
SOxand NOx. During the simulation we use the standard k-epsilon turbulence model to
simulate turbulent flow,choose standard wall functions on wall equation and use the P-1
radiation model to simulate the radiation heat transfer.And then choose PDF model on
gas combustion .By using two-equation reaction model to simulate volatile precipitation.
Finally we use the kinetic and diffusivity model on the combustion of pulverized
coal's surface.

According to the result of simulation we know that the pulverized coal
combustion mainly occurs in front of the combustion. In front of the combustion, due
tothe combustion of pulverized coal , the value of the turbulent Kinetic
energy and turbulent dissipation rate and the content of the reactants and products in the
combustion have a large change; Volatile has been completed separation and burnt , in
the first half of the combustion. In the second half of the combustion chamber, the
combustion of pulverized coal has been completely, the value of the turbulent kinetic
energy and turbulent dissipation rate ,the various substances are stable and have a little
change.

Key words: FLUENT ; pulverized coal; combustion; numrical simulation
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pdf-mixture P75 HIVERT, DRI N R B SRS, Bland A A R K. e

SR ENR 2.7,
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R27 REWDFELESHNE
24 1H
Thermal Conductivity 0.025
Viscosity 2e-5

Absorption Coefficient
Scattering Coefficient

Scattering Phase Function

wsggm-cell-based

0

isotropic

2.6.2 PRIRRI TR IMERY
PRI T IS Nk 2.8

S

W AE

* 28 RN THSEE

JE 1k

{IE}

Density

Cp

Thermal Conductivity

Latent Heat

Vaporization Temperature
\olatile Component Fraction(%)
Binary Diffusivity

Swelling Coefficient

Burnout Stoichiometric Ratio
Combustible Fraction(%)

Devolatilization Model(1/s)

Combustion Model

1300kg/m3

1000J/kg-K

0.0454w/m-K

0

400K

28

5e-4m2/s

2

2.67

64

single-rate

Pre-exponential Factor=492000

Activation Energy(J/kgmol)=7.4e+07
kinetics/diffusion-limited

Mass Diffusion-Limited Rate Constant=5e-12
Kinetics-Limited Rate Pre-Exponential Factor=0.002
Kinetics-Limited Rate Activation Energy=7.9e+07

2.7 MR FZHRHE

N T A5 H AR I R P ) R A M R, A AU RE T SR I S R S AU

H AR IR AL M AL B AR T S AR HIMA
v, ELRFCN 1 OREAE AT B R

QAFILB/\

‘B A& FLUENT 7150 2 PR 5 21
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2 R RURLR b I R A BB

FE A T 1 BB E B30 TR AT AR P S AT (v-1,v-2) . — AN T
(p-1) R L/ BETHI (W-1,w-2,W-3,W-4,W-5) . T H 3R 2.9~2.12 45 H T AH I T 46 (1)
ZH.

%29 v-1IRRMRIMHRSE
28 1H
Velocity 45m/s
Temperature 1500K
Turbulence Intensity 10%
Hydraulic Diameter 0.0222m
%210 v-2 BRI R SR
28 1H
Velocity 30m/s
Temperature 1500K
Turbulence Intensity 10%
Hydraulic Diameter 0.0210m
F® 211 p-li RS
2 1H
Gauge Pressure 0
Backflow Total Temperature 1000K
Backflow Turbulence Intensity 10%
Backflow Hydraulic Diameter 0.6m

*® 212 BEE XL TR RS

Zone Temperature Internal Emissivity
w-1 1500K 1

w-2 1500K

w-3 1500K 1

w-4 1500K 1

w-5 1500K 1
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3.1 PRI AR FURPRGEAR UL SR

649486E-08 1.26084E-07  1.838E-07  2.64732E-07 437940E-07 6.64707E-07 1.08452E-05

B 3.1 BOR BURLR e AR UL 45 2R ] (kgls)

0. 000025

0. 000020

0. 000015

0. 000010

RABE A g/ s

0. 000005 -

3

0. 000000

-0.5 0.0 0.5 1.0 1.5 2.0 2.5
X, m
Kl 3.2 b2k BB BURLIA e s it £ 1]
K 3.1~3.2 AT LAE Y, B ERE ARG S T datibe, HMRGRE A Gk
E x BAIGORTRGE Y K, £ x=0.08m Abik B — AN K AE 5 RS X il R38R ek
b, AR x=1.4m AbIREE R EIE T, U WIAE LN O B0 O 22 S A b 58
FLIR e R 32 B R AR A BE = AT - B
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3.2 PRIRZ= PIRIARVARIULE R

=

turb-kinetic-eneray:. & 19 20 25 30 3% 40
K 3.1 iﬁi%gqﬂmﬁibﬁ‘é(k)ﬁ?u%%@(mZ/sz)

564916 133646 266465 54148 796053 91006 155152 14000
Kl 3.2 i%%%ﬂlﬂiﬁ”ﬁibﬁﬁ%%&%(sﬁﬁw*%(m2/83)

vEIOCIbv-rmadnitude: & 10 13 20 25 40 35 40

(L) = kL =
3.3 JAKRE = i AR UL E R P (/)
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3.1~3.3 7l dthid 1 HRBEE A i Bl RE(K) « i 51 BEFE HICR () AT JBE A AR A0 1
Ol. MWEHRI IR M, R EIIATFBL BOIRERIZL, S EURBEE N Iima)
RE(K)IZIIAL R it Bl BEAE AR (e) 1R AR AR N AR AR s (ERAEMRBE = ()5
B, W CE ke, nshBe (k) Mk B 2 5 BR8N, ThiEhaE
FERLR (o) TRIFANEZ.

3.3 PRERRSZHTRRUSER

0.000154648  0.00314251 0.0975751 0.14 0171285
K 3.4 MhbeErh O AL,

coo 0.010020.030.0400320.060.070080.09 0.1 0.110.120. 13EI1-£1EI 18016
K 3.5 Mike=r CO & R4S

n2: O0E350690633 0.Y OO 071010720725 0730733 0740745 0730753076 0.765

K 3.6 #hke st Ny & BRI LR
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h2o: 0.0020.0040.0050.003 0.01 0.0120.0140.0160.015 0.02 0.0220.02400260.025 0.030.0320034

K 3.7 BREeE b H0 & Bkl gl

B [ [ [T [ [ W

co?: 002004006008 01 012014016018 0.2
K] 3.8 ke CO, rEfilg RIE

P 3.4~3.8 43 R T IR EEIE FE R O2. CO. Nav Ho0 F1 CO2 I & 43 %1
TAAESL . MWEFRTTLAE I, 7ERREE IR0, BT R ZIsEe, O &
SURIBEAE, N2 BAZERR T NOx & SR IEMK, 1 CO. CO2. H20 K&K,
SR\EMZ ., HEERREE LR, BTN &R R, b=y
NG EIEATRE, UK.

3.4 PR E AR RO SRR SR

207e+00
1.97e+00
1.86e+00
1.76e+00
1.66e+00
1.55e+00
1.45e+00
1.35e+00
1.24e+00
1.14e+00
1.04e+00
9.32e-01
8 29e-01
7.25e-01
6.22e-01
5.18e-01
4 14e-01
3.11e-01
2.07e-01
1.04e-01
N NNa+NN

Kl 3.9 JAKRE SR BORLE Bl AR5 R
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ME 3.9 HRTEUE Y, BEb BRI, KB i TR U P02k 4k
BL AT EEIRGE, WA RN RBE = s BT R 5 Ak -

3.5 MIREMNIREAN T

temperaturs: 1500 156333166667 1750 1833.33191667 2000 2083.332166 67 2250
3.9 kR IR AU AR B (K)

2400 2400
2300 -
2200 - 2200 -
2100 -
2000 -
2000 -
= = 1900 |
e 1800 | e
1800 -
o6, 1700 -
1600 | S eEasssssssssssEEE
1400 - 1500 -
. . . i i L s : . ! . .
-0.5 0.0 0.5 1.0 15 2.0 2.5 0.00 005 010 015  0.20 0.25  0.30
X om ¥, m
(a) Lo 2 2 £ R () EE M A A (] 2 2 Ak i P it 2 1)

3.10 KAk =5 AN [F) AL AT ith 2 &

ME] 3.9~3.10 AT LAE H, #Ake= IR EREE x MG Kmig K, 7£ x=1.0m
SR PR B KA, TEREE x 3G RmmD . AR AT LA IR fE A be = rh
AR E, RSN AR s, MAAEMKEGE B, TR A
e R ETTFIR IR IR PG,
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3.6 PAIRER TR E T HAIRINER

3008403 o
3 TEa+0d 4
2500403 3
3T
2. 258403 -
] .
2 0= 03 3 "‘\H\
1.75a+03 3
Mean 3

Temperature[K} 1.50a+03 E
1250403 §

1.00+03 ~ R
T Sha=02 -_-:: \
5 Dhe+02 —E .
2 Bha=02 : T T T T T T T :
0 01 02 03 04 05 06 07 08 08
Mean Mixture Fraction

K 3.13 R G HUS IR R R A

——

>

fnean: 001 002 003004 005006 0O7F 003 002 01 011
3.14 B TR A S SO LSS S
M 3.9 F1E] 3.13~3.14 0] LUE K 5 7 SRR & 7 B e ik e = h
BT, M THIRESEOER] 0.1 £ ARHE N ZIAS] 2800K /47, {HAAXTEL
K 3.9 fl 3.14 TTLLEH, MREGHEOEE] 0.1 B, BRI AR 2K
3.13 rR RS LU BE 3 B S SR R e A A = R T R R AU A AT
BHRE 2 — I
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1] 1.09084E-07 852051E-07 1.80068E-05 JE-05 0.00015
K 3.15 ke R i as R E
0. 0000010
0. 0000008 | #ﬁ,
|
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;5 0. 0000004 - f \
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™ 0.0000002 | / *
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R, AE x=0.6m A HIEBI R AE, RIGHIE T, 7£ x=1.0m &b A K 56 HE
FER ST Wb A PR RGP, T B R T4 R R R AR AR Rk, mTRA
W — BT B R E, BT DA R 2 B AT HE R A8 R A 0 MR8 = 11 - B 5 Ao

3.8 KEHIPAIEITFZ A NOx AR

3.8.1 NOx WY& R iRE!

NOKHEFZE /2 NO, H YU NO2 Fil N20. NOx £ SBUGALHINE, TR, M
WA

FLUENT ' NOx BB BRI AL pRig . ORHI DL K TR R 4t L
IR B0 NOx FOVHFEIY . AR S 1 B A T 2 PRI BRI NOK 122
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Fi o
T8 NOX I TE B2 B —2HAE R ) S Zeldovich AL 14 e 52 4 i 115 FE 1
W Bk B NS F T B3 70 B NOx ) 5 2 S B3 T
O+N2 & » N+NO (1)

N+O.f& ? O+NO (2)

P A NOx JE LB &2 1 Fenimore & 5GHHE ), H AT PREA NOK o [ & ke
AT NOx I LR /I, BRIE AR NOx 75 & A K ME R ot i, HSEPRIE il 12
G — RIVE IR RN A2 AT e 205y, el CH. HCN. CN 221,

TRMANACAEY, TIRAAAE T A2 B S A e, ERRBe 12 &
K 380 NOx [T 12, IRk r (1) U b N O IR B BT 52 B R R e R ek B 5
BAEYIREE, AIRRHIOH BRI AR, R I & B S A RS,
W5 X LA S A S N X S () #o fid . 1R HCNL NHs. N CN A1 NH X 28 2%
Hh ) A4k R T R 4k NOKZH

3.8.2 NOx BUIRHILER

i l

00005 000164 2860.002785710.003928570.005071430 00621 429000735714  0.0085
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K 3.19 #Rbe=h HON & RS fL45 SR IE

0.0001 0.00027142900004 00005 0.00061426@00785714 00008 0001 000112857 0.0013
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W& x FHEOEG Mg, ££ x=0.6m AL BHR A, RIEHEE x S KM, 12
PR BRI B NO AR B X 38 B R AR Y X oK 38— 30, 1 NO &=
G0 3 20 TRk S B B AR, TAERRR S 5B, BT O
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JEAERA Y NO.
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