H3E 14
38 201145 H15H

ey NI R B =
Proceedings of the CSEE

Vol.31 No.14 May 15, 2011
©2011 Chin.Soc.for Elec.Eng.

XEHS: 0258-8013 (2011) 14-0038-06

o
j:% m JiL

FESES: X511

R 75

XERFRARD: A

A= PUE 0]

ZRHES: 47020

TR Ha RO MR LST R B IR 5

CAREIVKFREBAFE TA2FR, BRITY ARIET 150001)

Influence of Mixing on the Selective Non-catalytic Reduction Process With H, Addition in

Entrained Flow Reactor

LIU Hui, SU Junwei, SHI Yan, YANG Yunchao, ZHU Shuyang, WU Shaohua
(School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, Heilongjiang Province, China)

ABSTRACT: The impact of H, on the selective non-catalytic
reduction (SNCR) reactions in an entrained flow reactor (EFR)
was modeled with the plug flow reactor (PFR) and Zwietering
models. A detailed kinetic reaction mechanism was used in this
work. The simulation results and experimental results show
that: the effect of mixing process on SNCR process with H,
addition can be depicted well by the Zwietering model
integrated with the Miller98 kinetic mechanism. Below 725 C,
the reaction rate is lower and the SNCR process is mainly
controlled by chemistry, and the mixing process hardly has any
effects on the SNCR process. Above 725 °C, the reaction rate
increase, and the SNCR process is limited by the mixing
process. After a mechanical analysis of the H, additive, it is
concluded that the mixing process strengthens the
NH;+H=NH,+H, reaction; while reducing the important

middle radicals (NH,), which reduces the efficiency of SNCR.

KEY WORDS: mixing; selective non-catalytic reduction
(SNCR); Hy; DeNO,; reaction kinetic
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Fig. 7 Experimental data, the PFR model and the
Amending Zwietering model

PFR [ ¥ i 155 2 (1) v S50 5 S0 45 R A 22 %
Ko NS H T NO BEIR 73 Bk A ORI T35 56
fH. TM2% SR AR Zwietering [ N 284 7 ()
HEE RGN &R . XKW Miller 5
Glarborg 55 A\ 1998 448t PIALHIE H T8 Hy /1)
SNCR Jx W FETHEL, T SCER[12-13] 8 i Hy (1)
SNCR ifif§ S5 45 B 5 s N 8l ) 5 F 545 S 22
R RN BNy 2 R R S IR G R
Wi, VA I RSN Hy 1) SNCR NV SEIEEK,
23 RKBRAR SNCR S W A 25 %
5.4 SNaHLE 4

SNCR Jx Wi F2H NH; 38 it NO =5 5 W
N 2 AN R P

NH, +NO — N, +H,0 (6)
NH, +NO — NNH + OH (7

NH, /&3 7 NO [ 522 (7] =4

7= 343 AT ] DA BH RE 3 T e Y XS T 25 42 ) it
A ETHFE I DT iRE AR . {E ] Chemkind.1 3R A4}
SNV Jg 800 ‘CHYF NO Hy BEAT =047, 15
HUIR 11 AN 5 K S S (PR s o, L 2019,

®2 EEETRM

Tab.2 Basic reactions
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R1 OH+H,=H,0+H 2.14x10* 1.5 144237
R3 O+H,=OH+H 5.06x 10* 27 263048
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