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1764x10°, KRR, f/ERFREN0T (0~12
8], AREIT R AT, KT8 EE 7.6 (1AL, BREEIT Ll ),
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3.1 SRS EGN R A
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SRR IR B A I O SR & A A AR AR IR N 21%
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(1) AR S A Y 1k £ ] SE I k-4 R (realiz-
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HARBCO, HEND 2C+0,=2CO, @ 2C0O+0,=
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F 2 BT AITER T

Tk (%) TEE (%)
Ohetar MJI/kg)
Mar Aar Var Fcar Car Har Sar Nat Oar
9.39 24.79 23.97 41.85 53.97 3.31 0.74 0.84 6.96 20.95
F3 RS (%) . TR RER H 5 A S I SIMPLE S &
945 B (%) BARAIFA IR 7, R o R Eo =, Besibr e
Bk 37.51 HOESEPE J B BRI ARTUNT107°, HAR BRI
Si0, 13.25 INF107°.
ALO, 3.09
Fe,O 2.18 K He L)
- 4 BAEBPIE R0
CaO 41.64
MgO 2.33 4.1 S5 REHE

40 pum, RN O AL, IR TR AR RHNE I RLA
A5 A REE KGR AR A

(3) LB A AH L e B BEATLRIORE /L3E (discrete  phase
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DR T TR, R ORI 2940 °C

(4) 5EGHE PRI % F 2 E AL bR (discrete ordinate,
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ES /8
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4.2

TH 2 IS0 =R BhpeAs it ARbE O B
TH— B (C) 1020 910 50 780 900
(0,/N,) FRERE (kg/s) 15.03 24.82 2 54 98.28
TH= HE (C) 1020 910 50 780 900

(0,/CO,) JAERE (kg/s) 22.2 35.48 2.86 54 116.95
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110,/CORES & H KEMICO,, FIESAH R H
CO,MIAFEINH T COMA R, Ll —HCORHH K
WAL N2.10%, 1 L0 — 1 CO Ja i f KK N
2.59%. [FIES, 7Er s B CAb, Tal—fM T —
HHCOWT P 13R FE AR, 7351 9281 ppm(Z5E40CH
310 mg/Nm’)F1180 ppm(ZE 25198 mg/Nm®), KL
MR

H El4(c) 4G R mTn, T EBHORH AR B ORHEAE
NCaCOHE [, TEA TGRSR, CaCO, L RIZEAT
IY RN P A KR CO,, 78 ETHRIRIIMER FCO,
) b A, WP K, BT R S 1 COLR
1XH10.1%, XFCaCO573fiff 7™ HE I COL K 5 73 AT RE M 42
/N, FECO, M) B EHE R FEH, T EBHoRM R A B3 Rt
B A B B VIR S oy LR, R A IRRIL A
WANAHFAE. CORIER FEH M Ak B 5 K AEH25.37%.
MAEEADH, COIKEED AR AR H) 5 7Lk, X
& T UL 00 R R ERR Sk 11 COL MK 114 98.6%, )
KHEZI T CaCO4 43 it 7= A I COL MR BE oA AL I
BT COL i 52 250 ) L LA X Sk AR, SRR AE 5 T 00
—H 8, ERRX EHIXIE, COIKREZHM g,
B 7 H O AR B X 3 KR 74.63%.

S VR 4 B s, AR AR R an =R 6
N AR LU, O,5H,0% B3I AHEE, (XN AF
TECO, 5N, I HLI AR Ak, [, T —Ad FO,/CO, ks
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F 6 A I AURAN S B

ZH Tt T
0s 067%, 054%
Co, 32.55% 95.95%
H,0 3.39% 3.42%
N, 63.30% 10.09% |

BoRJE, Jrfgtn Lt D45 2L 405 K1 CO, Uk, M
17T LLE A 2R [ | CO,.

4.4 CaOFICaCOs537i 45 B/ Mt

FH I S(a) F(b) s AT 50, PR LT, ARl g FT
1FCaORIIRE AT E AR, ¥ BB T ) Fo& i s
IR, X2 HTFCaOfE NE YL sy, FIRE DA
SR FSMAS T RBP4 XN, &
btk 1B I 2 CaOPR FE B K R PRI X3, X3P 35
WEE O F T B L414%, 2 a8 KT Bk EE
I HEINZ12%, Z_EEH AL, 3 BRE BTN
17.23%. [FIRF, ARRbdE OB, (BIVELKE AR RIE S

Mole fraction of CaO

COL IR E Sy AR AE R FFE—E. MITE Y ARS8 = 46 11 A,
CaORFEH RIVALMG, X2 T H O 57K i
TR SR, GEK T Pk T, fiE AR i
g sy

S (c)FI(d) 25 AT N, CaCO-¥K FE 4 A e A A
B, FLFRP TR CaCOSIR FE 43 A AR ARk
BT, CaCOS¥R FEHE Ry, 75430 R B PR B R A s
I3, CaCOL MR BE IR FEAR, 76 b 07 H AR Fh a0 %)
TR B e/ IMEL, 2391 94.81%414.97%, X % B CaCO;
TEIPR N 3 R 2843 A 5195.19%195.03%, 581371
AR — 3L

4.5  O,MINOS A& R Hr

HH E6(a) FI(b) 45 vl 1, PP UL R, N O B
AR, R RERAN L2 T E
PRI IR A RS, OIKIEY BB A R A RIAIL AR E
BOSIRAE, P 9 AR B A SIRESI 1%, £
77 th AL, PR LR B0, B2 4373 9 0.52%410.42%;
H B 6(c) 45 AT 5, Oo/N, U T, TR ERAE At 11 9] 23 Ak

Mole fraction of CaCO,
0.18
0.16 82
0.14 0'7
0.12 0:6
0.10 05
0.08 04
0.06 03
0.04 02
0.02 01
(a) (b) \ (c) (d)
20 AV
48] —O/N-ca0
-* 0,/CO,-Ca0 =
16 P
14 -oal N
—_ ! l =
&) 15 Y CaOEHLBIE L
o / Py
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o 8 A ‘\\
6 HOMBRE
4 \
2 ! EMRXCaCO, TSR, CaOBAURR EF [
)
0 { (e) |

0 5 10 15 20

25 30 35 40 45 50
BE (m)

B 5 (MBI E)Ca0) 4 fCaCO, 53 4i . (a) CaO23 AT 1; (b) CaO%) 4i2; (c) CaCO543 i 1; (d) CaCO,3 53 A7i2; (e) 0~50 mimy &

CaO4 A4l
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Mole fraction of O,
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0 5 10 15
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BE (m)

Bl 6 (MR )0, A AINO AT . (a) 0,701 1; (2) 0,70 41525 (3) NOZMii 15 (4) NOZP1i2; () 0~50 miHi FENO, 71 4115 P

P BN K B [ B s e R R B R 2R R R A BINO, K
PRy R Be A /D> BRI RINO,, T 2 A R X
W IR R BB RINO o — B 1 K TNOJKFE, B
FRWEAE IR A 31637 ppm(Z£ XA 1804 mg/m’). {HAE
FIRAAEE R S, B 4504k, NOIKE
s T RE, E0MP L% 04, NOJIKE RN
903 ppm(%5 24995 mg/m’). TAEE6(d)H, 0,/CO,%K
BEL R, RS ASCE O ) 23 4 9 S N FINO B 5 [
BRI R A R > BB RINO,, T e S B
NO,, R KBEE T HIAN DB INOJKREE, [R5
SR BRIX BER IR AE B R EIN O A 2D, KENO
JE A3 A B RN, R AR 2R X R B R 1 SR
NO K EIEME. 75 TSRS HHRBIER T, 2586
GO, NOJKIZECHATREE, EMY E34YE 1A,
NO K AL N8 ppm(ZE 296 mg/m’), K KALT Tt
— R BE 903 ppm(Z524A995 mg/m’), T B4 %
FRSCR/SNCRJG ACHE T2, 54 i fiff 3 4 H 4% ¢ St

5 4iig

VETTE RS bV NI FExT R I AT T BB A
S3 AT, Bl R I I s K R s 2 A
LI — 80, RIS ST {E, RSt DL g5k,

(1) CaCO, i 7= HE [ CO, 205 J 45 B WAL BE A B
T-COLHE, Gl XAKFET COLor T HI5RER
SRR T, AL PR IR 43 A T N4 5, R i DX 3 4
U8, el 5 B R K 2 ik, TR A ) T e ARk i
BRI G, T FEAR KL A7 Af, BE 44 H

(2) O/COMRBEH A bb T3 ML= KB 7 =,
CaCO 7 AR IEAFET, N7 N 3 S T8 P 37 250 A L A
AR, Ui HHO,/CORITERE A AR NS A 77 3 B 57 T

(3) WNEIAE I COL R B 1574 I NO K IR
BEA%, I ONOWEIL H96 mg/m®, AL T # 4
SRR INOIKR 995 mg/m®, 7] B 3% 22 R SCR/
SNCRJGAHE T2, AWM &R T SR

R istT Al 1T 9.
Bt AMEFATUHEREIRA = 5B H R, TR RO R
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Numerical simulation of O,/CO, combustion in large cement
precalciner
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The cement industry is the second largest source of CO, emissions after the power industry. The greenhouse effect caused by CO, is
increasing nowadays, so CO, emission reduction is urgent, the cement precalciner kiln O,/CO, combustion technology has great
application value in CO, emission reduction. This paper selects 3200 t/d TTF cement precalciner as the research object, and Tianhe-2
supercomputer is used to carry out massive parallel CFD numerical simulation. Numerical simulation was used to study on the effects
of pulverized coal combustion mixed air with pulverized coal combustion mixed O,/CO, on velocity field, temperature field, material
composition distribution and NO, concentration distribution. The results show that the O,/CO, combustion technology has similar
velocity field distribution and raw material decomposition ratio when compared with the conventional air combustion, and it will not
affect the operation of the precalciner. Besides, the over-temperature zone in the precalciner is reduced, the temperature-brushing
phenomenon is effectively alleviated, and the NO, concentration at the outlet reduced greatly from 995 to 96 mg/m3, so that the post-
treatment De-NO, process can be removed to reduce investments. Furthermore, the nearly pure high-concentration CO, in the flue gas
is easy to be captured and reused, alleviating the greenhouse effect.

precalciner, O,/CO, combustion, CO, emission reduction, denitrification, numerical simulation
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