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Table 1 Biomass volatile components

i Biomass H; CH, CH, CH, C0O, CO

i FT Cotton stalk/% 35 9.5 33 0.1 237 28
T FEFT Corn straw/®s 242 162 54 0.5 19.3 344
AE Wood/%% 17.3  15.7 7 0.3 9.6 50

. BRI SRR [27].
Note: Data were cited from reference|27].
®2 MEREMELESE
Table 2 Theoretical flue gas of three fuels
FRE  HieANE

A ) G _— e
-L I-JJ . th'r?r{;} Hu:l-"rH} ':::.;|-:|.-'Ilr'l-"'}"u'I N:“LI.'% S:hcl-'r% T:h'i'ﬂlﬂlﬂﬂl Tsoretacs
air volume/ flue gas

Biomass {
(m'keg")  volume/(N'm")
A Wood 4935 798 3375 0.13 042 5.38 5.73
TR 4047 7.00 3218 092 043 4.39 4.76
Corn straw
HiFF = uorn
40,77 7.04 3358 116 0.50 4,38 4,77

Cotton stalk
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Table 3 17 components and 58 primitive reactions mechanism
5 R Faur-r . VR =L ﬁﬁ'ﬂf‘ flE
No. Chissiesl siition Pre-exponential Temperature Activation
q f
actor exponent energy
1 CH;+H+M=CH,+M 8.00E+26 -3 0
2 CH4+0,=CH3+HO, 7.90E+13 0 56 000
3 CH4+H=CH;+H> 2.20E+04 3 8 750
4 CH,4+0O=CH;+OH 1.60E+06 24 7400
5 CH,+0OH=CH;3+H,0 1.60E+06 2.1 2460
6 CH;+O=CH,0+H 6.80E+13 0 0
7 CH;+OH=CH,0+H, 1.00E+12 0 0
8 CH;+OH=CH,+H,0 1.50E+13 0 5000
9 CH;+H=CH,+H, 9.00E+13 0 15100
10 CH,+H=CH+H, 1.40E+19 -2 0
11 CHy+OH=CH»,O+H 2.50E+13 0 0
12 CH,+OH=CH+H,0 4.50E+13 0 3000
13 CH+0,=HCO+0 3.30E+13 0 0
14 CH+O=CO+H 5.70E+13 0 0
15 CH+OH=HCO+H 3.00E+13 0 0
16 CH+CO,=HCO+CO 3.40E+12 0 690
17 CH;+CO5,=CH,0+CO 1.10E+11 0 1 000
18 CH;+O=CO+H+H 3.00E+13 0 0
19 CH,+O=CO+H, 5.00E+13 0 0
20 CH+O;=COz+H+H 1.60E+12 0 1 000
21 CH,+0,=CH,0+0 5.00E+13 0 9 000
22 CHy+05=COy+H, 6.90E+11 0 500
23 CH,+0,=CO+H,0 1.90E+10 0 -1 000
24 CHy+0,=CO+0OH+H 8.60E+10 0 -500
25 CH;+0,=HCO+OH 4.30E+10 0 -500
26 CH,O+OH=HCO+H,;0 3.43E+09 1.2 -447
27 CH,0O+H=HCO+H, 2.19E+08 1.8 3000
28  CH,O+M=HCO+H+M 3.31E+16 0 81 000
29 CH,O+O=HCO+0OH 1.81E+13 0 3082
30 HCO+OH=CO+H,0 5.00E+12 0 0
31 HCO+M=H+CO+M 1.60E+14 0 14700
32 HCO+H=CO+H, 4.00E+13 0 0
33 HCO+0=CO,+H 1.00E+13 0 0
34 HCO+0,=HO,+CO 3.30E+13 -0.4 0
35 CO+0+M=CO,+M 3.20E+13 0 -4 200
36 CO+0OH=CO,+H 1.51E+07 1.3 -758
37 CO+0,=C0Oy+0 1.60E+13 0 41 000
38 HO2+CO=CO2+0OH 5.80E+13 0 22934
39 H,+0,=20H 1.70E+13 0 47 780
40 OH+H,=H,0+H 1.17E+09 1.3 36206
41 H+0,=0H+0 5.13E+16 -0.8 16 507
42 O+H,=OH-+H 1.80E+10 1 8 820
43 H+0O5;+M=HO,+M 3.61E+17 -0.7 0
H-0 Enhanced 1.86E+01
CO, Enhanced 4.20E+00
Ha Enhanced 2.86E+00
cO Enhanced 2.11E+00
N, Enhanced 1.26E+00
44 OH+HO,=H,0+0; 7.50E+12 0 0
45 H+HO,=20H 1.40E+14 0 1073
46 O+HO»=0,+0H 1.40E+13 0 1073
47 20H=0+H,0 6.00E+08 1.3 0
48 H+H+M=H+M 1.00E+18 -1 0
49 H+H+Hy=H+H, 9.20E+16 0.6 0
50 H+H+H>0=H»+H,0 6.00E+19 -1.2 0
51 H+H+CO;=Hz+CO, 5.49E+20 -2 0
52 H+OH+M=H,0+M 1.60E+22 -2 0
H,0O Enhanced 5.00E+00
53 H+O+M=0H+M 6.20E+16 -0.6 0
H,0 Enhanced 5.00E+00
54 H+HO,=H;+0, 1.25E+13 0 0
55  HOp+HO,=H,0,+0, 2.00E+12 0 0
56 H>0,+M=0H+OH+M 1.30E+17 0 45 500
57 H0,+H=HO»+H> 1.60E+12 0 3 800
58 H;0,+0OH=H,0+HO, 1.00E+13 0 1 800
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F4 BHER

Table 4 Figure of parameter setting table
REENE gt o GNB3 RN RNES RIS 6

Reactor Reactorl Reactor? Reactor3 Reactord Reactord Reactort
property

Fyakpd fa]

Residence 0.05 0.05 0.05 0.2 0.05 0.05
time/s
R

Temperature/K
)

Pressure/atm

800 1050 1250 1400 1450 1200

1.002 1.002 1.003 1.005 1.008 1.002

% 251 RIS RS [ 1% 454 BLIEAE6 AL g = R e S
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Reactor 6 E
|PAE T R -
Reactor 4 =
B—a’
- LI 355
Reactor 5
FLINE#53
Reactor 3
1385 B 1532 R
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a. P45 £ b SRR AT
a. Whole network structure b. Combustion zone distribution
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Fig.4 Reactor network structure
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Note: 4 is excess air coefficient.
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Fig.6 NO emissions curve of three biomass pellet fuels
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5 3 MEMREALR NO HEBUSEME 5t ExT kb 3k
Table 5 Contrast table of simulation value and experiment value
of three biomass pellet fuels NO emissions

i RFS RN NOWRIE  NO M HDeiRE

e
Bijfiéslb Excess air Experiment Simulation  Relative
coefficient 4 value/10° value/10™® error/ %
i L __._I_-_."_
KA 1.5 258 251 2.7
Corn straw
e
1.5 i50 329 6.0
Cotton stalk
Al Wood 1.4 96 08 2.1
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Table 6 Contrast table of simulation value and experiment value
of NO emissions under three excess air coefficient

) . t =l W] e
HESURM Excess  NO Wil NOPBME 5
air coefficient 4 Experiment value/ 10°® Lt ”“f(, Relative error/%%
value/10
1.5 258 251 2.7
1.7 287 290 1.0
2.0 261 263 0.8
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