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Numerical Investigation on Promoting Selective Non-catalytic Reduction With
Methane Additive by Computational Fluid Dynamics

XU Bo, ZHANG Yan-wen, CAI Ning-sheng
Key Laboratory of Thermal Science and Power Engineering of Ministry of Education, Tsinghua University

Abstract:

Based on experimental and mechanism research the process of promoting selective non-catalytic
reduction (SNCR) with methane additive in a drop tube furnace was investigated by computational fluid
dynamics (CFD) software Fluent integrated with simplified reaction dynamics model. The results indicate
that the reducing agent ammonia hardly reacts with NOx at low temperature (1 073 K) resulting high
ammonia slip. However some ammonia is oxidized into NOx at high temperature (1 373 K) leading to
low NOx removal efficiency. Trace CH4 can promote SNCR reaction and reduce ammonia slip at lower
temperature. Reduction rate of NOx is accelerated with CH4 additive. Part of ammonia is still oxidized
into NOx, but the overall NOx removal efficiency is enhanced at higher temperature. Comparison
between simulation results and experimental data shows that combination of simplified reaction
dynamics and CFD can give an accurate simulation of traditional SNCR and SNCR process with methane
additive.

Keywords: selective non-catalytic reduction methane simplified reduction mechanism
computational fluid dynamics

WekE H B 2008-05-07 &A1 H £ 2008-07-19 MZ&RR &4 H B 2009-03-10
DOI:
®&WH:

[ X% 863 AR K4 T H (2006AA06A304) .
BRMEE: FiK

YE& R
S %3k :
FH RS E

1. WIRE R XRE REF Y 2 AN R L AR AR A I SRR A NH3 AL 52 i ) S B9 (3],

= FHL TR, 2009,29(11): 21-25
2. &I BB WEE AATR AR FH OB ORI IE A RN B AR AL 5 e R
BiRL[3].  E AL L FE2E3], 2008,28(23): 46-52

http://www. pcsee. org/CN/abstract/abstract22682. shtml

1/2

¥ RIRE

A AE B
F Supporting info
I PDF(397KB)
F [HTMLA: (]
v 275 3Tk

1 55 55 It
P AR 25 I
(VNS AR TS
PG B
FSHAL
F Email Alert
(&
b B B A S

AR S OB A O L EE
bR AE AL R
P
b TR S N AT B
P U ELRARE) ) 2
AR FH R SCHE

L4
b BKE L
P T

PubMed
F Article by Xu,b
I Article by Zhang,P.W
k Article by Sa,N.S

2009-7-27



S AR B Jihs, 2/2

3. GRS T AR NN FBE SR R BRI AR A S s N TR S B T (0], R B ML T RE 254k, 2007,27
(35): 7-11

4. ZA[R BRI M R TR ZRAR IR R R PR AR (A IR 5 NH3 Y K DR 3R AR B A 0],
[ ML T2 4R, 2008,28(5): 51-56

5. BEZEME MEFL FOKAE AR XRG4 R A A SR AR M RIS BT 5T (0], R E LT
FE244k, 2008,28(14): 80-85

6. IAAHE XS BhAKCE R AE MR SR RR A A A R PR 22 A AT 0], e E AL TR 2R 4R,
2008,28(23): 53-59

7. 9K MBS PR Byt g ART kR R I R A R A I R N AR R A FH ) SE B I AT D).
rp ] B ML TR 2440, 2008,28(35): 33-38

8. SREEC XA N H B A i 0 M A AR A U N (R ATLER 36 AE R AT 0], HP 1 F AL TR 249,
2008,28(2): 49-54

9. Bytd M4 FEZR MET X FRIE ANk GERE AR AR IR s e dr E N ]
PR FL WL TR 249, 2008,28(23): 14-19

XEL (R A ST A7, AR EARI R A B N BEACRA S L)

53

i ST 1t

1t s
- CoAR L 8265
i

A
%
4

il

SR

LR e

Copyright 2008 by [ B /1 T 2241

http://www. pcsee. org/CN/abstract/abstract22682. shtml 2009-7-27



