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Numerical simulation of NOx reduction by injecting coal-water slurry pyrolysis
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Abstract: The denitrification effect of coal-water slurry pyrolysis gas is investigated by numerical simulation in a
330 MW power station pulverized coal boiler, focusing on the influence law of excess air coefficient a; in the
primary combustion zone (PCZ) and pyrolysis gas ratio £ on the combustion characteristics and NOy emission in
the furnace. The results show that, when £ is kept constant, the temperature of the PCZ decreases and the temperature
of over-fire air (OFA) zone and furnace outlet increases as aa decreases. Meanwhile, the decrease of a1 enhances
the reducing atmosphere in the PCZ, which is beneficial to improve the denitrification rate of pyrolysis gas and thus
to reduce the NOyx mass concentration at the furnace outlet. But the decrease of a1 will affect the combustion
performance of the pulverized coal and increase the CO concentration at the furnace outlet. With the increase of 3,
the center of the furnace flame moves up and the reduction rate of NOy by pyrolysis gas increases. When f increases
from 5% to 20%, the overall mass concentration of NOy in the furnace shows a trend of first decreasing and then
increasing, and when $=15%, the NOx mass concentration reaches the lowest and the NOy reduction efficiency of
the pyrolysis gas reaches 44.35%.
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Tab.1 Properties of pulverized coal

Tolka i wi% TEER T W%
A FAB/ (I kgt
M A \% FC C H S N
27.00 16.94 21.82 34.24 4331 2.00 0.58 0.54 9.63 15 760
® 2 KBRS
Tab.2 Properties of coal-water slurry pyrolysis gas
TP BRI B % } }
IAEIK AL A/ (KT M 3)

CO, co CHs4 Hz H.0 N2

9.40 22.30 0.67 9.20 17.92 4051 1173 4787.80
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Fig.1 The boiler structure and burner nozzle distribution

TR U RR B A B AL, ST = S
B, FEAEARIX . ERX . BRX R EHEZ
X o Bk A R an i 2 B BT R
a5 X SR S HBCRARIZY, RS K 2 B0t
X HAT RN . N T AR Bk R, ke
i DX SR AR T P K1) 4R 5 IR B0 ) — B0
FERIR, JER BRS8N ORI 1 M AS SR, A
PRI 20)Fi7R o« o3 WS TG A6 (BT L 1R )
Fe BB 106.3 Ji. 187.6 Ji. 254.4 J1), TERA
ITHE RSN 187.6 J1 .

b) P SRR X 1
2 RAPEIE M ER 5

Fig.2 Mesh generation of the boiler section
1.2 HERE
K HI ANSYS Fluent 2020 1 RHLLA 3 iR
FE o AR AE A TR A T SRR R R SR
Realizable k-¢ AU R SD, KHIBENLE

a) AP R A%

RO (DPMD THELRORL (112 3h 1718, 5 7% 7y
Y R SAR it AT AR 58 73 1 R P X S ek A TR R A R 3
P AERL (FRIEDM) A AUAHI-201, iy £ a4k oe
RIS 7 BT, BRI AR AT DO A 2
J&, JFilid WSGG H AU SR HU AR 2 25 NO«

http://rifd.cbpt.cnki.net

{10 26 R 0 A FR i A B SR, otk g A
NOx HHH JE[1) Zeldovich HLERHHIA, FAEHE NOK K
F De Soete #AIHIR, B K % Se i a)
P HCN FIT NHs, SRJGTEC NO B Ng; SR H# 4>
ST A 2R TR FAA SR NO (138 5
13HHETIRGAFEN

NI FEA R ERRX L BTSRRI o0 ARAES
ELB g ot RS BRSO SR, B8 T 3 3 R
8 A TH. Frf Lilkal fifmdih 300 MW, A—D
JERBEIRIE, — RN 25%, B ETAAR
ooy 1.18. EiLiH% SOFA ELR szl ERX it
BRI o IR, BT o0 N @S T
FUAAR, DRI R A 0 11 R ot e A1 e i 14K

FEBRR AR B AT IR LT, — kR
PR AN — R KGR 51 353 K #1603 K, Hid <16 &
1173 Ko SR Rk B 5 — IO — 3, BikE
H 121% Rosin-rammle 777243 4 , Kif% 4 10~100 um,
PRI 60 pm.  [EAEE T SR TG T R A%
i, % HE RN AR B DA% D 3R 222 S5 K A B B THT iR
FER 733 Ko B DB AR O, HOES
100 Pa.

TERFII AN RS T, R RS S5+
BT I RN R R Re . ARYE A AL
AT & #vE ] DL BT R AR AR, B
o = B Qe "
¢ 3600Q.

X g ARIE IR, m3/s: Beoa NATKEIALERS
E@ﬁ*ﬁ/ﬁﬁ%, kg/h; Qnetarjﬂﬁﬁ}ﬁ(ﬂﬁﬂjﬁﬁ&‘%,
BABNFI R AEEL), %: Qpe N EALIE
PR AE 1173 KL N f 3R, kd.




%5 M H 2 5 330 MW HLA R I8 J5 XA TK SR AR 8 )5 NOx BB AT, 139
*3 IRBH
Tab.3 Parameters of the working conditions

24 SR T TH1 T2 T3 T4 TH5 T 6 Ti7
RS pI% 0 15 15 15 15 5 10 20
PRI T (m L) 0 90.8 90.8 90.8 90.8 30.3 60.6 121.1
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MAERE GRIT) /(km3 h?) 890.4 8237 8237 8237 8237 868.2 845.9 801.4
SOFA JX /% 30.0 20.0 25.0 30.0 35.0 30.0 30.0 30.0
FMKT SRR @ 0.830 1.027 0.963 0.899 0.835 0.848 0.872 0.929
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Tab.4 Comparison between the simulated results and
measured data for the furnace outlet
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