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Abstract

This paper is proposed to study the effects of combustion atmosphere, oxygen concentration and
excess oxygen coefficient on the NO and CO emission characteristics of a biomass hot water boiler
during oxygen-enriched combustion. The simulation on biomass combustion under 0,/CO; and
02/N; atmospheres was conducted based on Aspen Plus. The increase in oxygen concentration will
increase the NO emission in the 0;/N; atmosphere first and then decrease, and the NO emission in
the 0,/CO; atmosphere will continue to increase. Under the 0;/N; and 0;/CO; atmospheres, CO
emissions increase with the increase of oxygen concentration, and CO; decreases with the increase
of oxygen concentration. Increasing the excess oxygen coefficient causes a trend of NO to increase
first and then decrease under the two atmospheres, reaching the maximum around 1.2. In both
atmospheres, the CO emissions decrease as the excess oxygen coefficient increases. With the in-
crease of oxygen concentration, the proportion of CO; in the 02/N; atmosphere increases with the
increase of oxygen concentration. After the oxygen concentration exceeds 50%, the CO; share re-
mains basically unchanged. However, under the 0./CO, atmosphere, it gradually decreased, and
when the oxygen concentration was 21%~50%, the CO; proportion did not decrease significantly.
However, the proportion of CO: is not sensitive to the change of the excess oxygen coefficient, but
it only decreases passively as the excess O; increases.

Keywords

Oxy Combustion, Biomass, NO Emission, CO Emission, Aspen Plus

E-T Aspen PlusBYEYI R TR E SRR 5
HEBUE L

#{F#', Imran Ali Shah®

WEE5|H: BT, Imran Ali Shah. 3T Aspen Plus 44 5 Uk & ESRBETS e HEUR RN ], TRFSER R, 2018, 8(3):
188-198. DOI: 10.12677/sd.2018.83021


http://www.hanspub.org/journal/sd
https://doi.org/10.12677/sd.2018.83021
https://doi.org/10.12677/sd.2018.83021
http://www.hanspub.org

7%t I A. Shah

AT G Tl K REVR S IAEE TR R, R
AL AL R E bR B, K

Email: xiaolinwudizhen@gmail.com

Wehs H . 20184F6 H3H; FHHEMA: 20184F6H23H; KA HM: 20184E7H3H

G2

RNTHABESRA. #EOE[RKENTERSRETEY R R EERBEEFEHNO, COHEBRR R
o, DAEYRBRCARE, ZEAspen PlusB 44T T 02/C02. O2/N A FARESKREANE T E
SRAZBNEYFRER . BERERERH, SIRERIYIMSMHEO0./NSA FNOHR S I &,
02/CO S5 FNOHEBIFEEF B . MFEO2/N2F102/CO S5 F, COMIHERBAR & REE &SR E 1 = 3
B, COFEMEERKSREHEMERK. RELEESRZBSMENOEFHMSF T HHRAE — MK
JERAEIES, E12EAXEERE. BHSAT, CORHBNEMEET BRI MGREIE. B
EERKRENFARO/NAA FCO: G HEEESKREARTNAR, ERKREBIT50%2/E, CO5HE
AAZ, ME02/COR FAIRBHEM, HAERSIKREE21%~50%E, CO 5L TREAHE. MCo:
i X T EES AR BN FAER, REMEIRINO0IE ks .

KA
%’?ﬁm%, ﬁi%ﬁ ’ NOﬁFm! COﬁFﬁfl, Aspen Plus

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 51§
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BicHERCG 2015 4F R % 18%, BiHEMUS 243 214G Zdxhil[ 1], 2018 423 H 7 H, I E KR K Ai (2018
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Table 1. Proximate analysis, ultimate analysis and lower heat value of biomass pellets

=L YRR TA S TRINRRE

kA b wi% TEEAI W%

&7 HMEMI/kg) 22.83 C 46.67
K5y 6.21 H 6.14
Ry 79.61 o] 31.17
I 5E Ttk 12.17 N 0.14
Ry 2.01 S 0.26
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Figure 1. Biomass component model
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Figure 2. Flow sheet of pre-drying model
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Figure 3. Flow sheet of burring model
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Figure 4. Effects of oxygen concentrations on NO emissions
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Figure 5. Effects of oxygen concentrations on CO emission in O,/N, atmos-
phere
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Figure 6. Effect of oxygen concentrations on CO emission in O,/CO, atmos-

phere
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Figure 7. Effect of excess oxygen coefficient on NO emissions
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Flgure 8. Effect of excess oxygen coefficient on CO emissions
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Figure 9. Change of substance mass fraction under O,/N, atmosphere
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Figure 10. Change of substance mass fraction under O,/N, atmosphere
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Figure 11. Change of substance mass fraction under O,/N, atmosphere
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Figure 12. Change of substance mass fraction under O,/N, atmosphere
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