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Abstract: The nitrogen oxides produced during combustion process of the distributed energy system driven by natural gas
are still difficult to satisfy the requirements of China’s increasingly stringent environment emission standard. Meanwhile,
the layout of denitrification system has to be compact according to the structural of gas distributed energy system. The soft-
ware Fluent is used to simulate the selective catalytic reduction and denitrification device of a building-type distributed en-
ergy station. Flow deflector, aerodynamic grid and airflow distribution board are briefly introduced ,and 3 different improve-
ment schemes are proposed. Quantitative analyses on the distribution of velocity , composition and temperature fields in the
gas ducts are made. The results show that the flow deflector and aerodynamic grid can effectively improve the uniformity of
the flow field in the mixer and the reactor. The airflow distribution board promote the uniformity of the flow field in the in-
let of the first catalyst layer. Compared with the original scheme,the uniformity of velocity ,mass distribution and tempera-
ture uniformity of the NO and NH; on the first catalyst layer are improved obviously,and the velocity nonuniformity is only
20.81% , which satisfied the requirements. The results can provide reference for denitrification of building-type distribu-
ted energy system,and set a foundation for the following optimization design.
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Fig.1 Geometric model of a distributed energy station SCR denitration device



% 3 M

LAE T A A X AR A % SCR LA FAAAE WAT -3

eI M o hania i i o TR sl R o 5 2% B i
s, R AR UE b — & BUJ5 R B RY 5 P 3 v I 2

(RANS) F7 4.,
BEEETTE
u;
i = | = 1 2 1
0xi 0 [4 ’ ’3 > ( )
BT
dpuw;) 9 ( ou\ op F
A st b’ KA —(M )— 7 t I
ox; 0x;\"™" ox; X
ij=123, (2)
At
d T
IpwT) i(&oﬂ)w,, j=123,03)
&xj axj Cp 8xj
ok is I e
apu;p) _ 9.

- W\es =123, (4
axj axj(rﬁaxj)‘f' P J 9=y ’ ( )

A s wy ;RS s, x D ARAR K s B )
R sp FEsp RT3 F, AR IR T i
Vs ko ATAALIRR T 0, 9 HORE F AR 5 S, i iA
FVERERU 0 WA B BGT, ) LY WA
S, ) SR

PRUER b — & RUTRAETLE S F 200 F BB 2y
A TR R HE S (9 LAt 2o A 25 4 2R M 45
H G VSRR T RN RS T E AR AL i
— BT REELSR TR 2 Tl 3 A IAAE A4 e 7
BT BB Fors Ty

O )

ox;  ox; ;k x;
Gk - pe .] = 152’3 ’ (5)
d(peu;) 9 9
Nocts) 0 ((y ) %), 2, -
ox; ox; o,/ ox;
e .
CZSPI .] = ]’2’3 ’ (6)

e M R BE sk i B fE 5 & O i S REFE K
R HRBHSHECH[10]
2.2 R4

WA B O SR MR BB ZS R R 1 K
RRE AL, B84 BREAS S 10 JR 25 R G 24 (Y B 1K
o

(1) SR G5 B 2R e s X I Xy 9 4t — 3074 o 0
(N =) 5 Fe AT AR S BUETT3 . >R H] SIMPLEC
SRR PR R BE AT R 5 SR R O T
T3 55 BE TR B IE 8 T7 ORI A W S JE

(2) PEHARHE k - & HWLAAT G B BE I 25 1F
PE LTS

(3) Bk 320 5 2% 1 e BBOR B8 9E 11, DA O 3 JEE 7

PE T b 24 50 53 A H AT T2 07 16148 ] A N
i, PR BT AR B, AARUE W 15 H
Z57E H H U BE T AR R 45 0 O A I R AR R B4
AT Z R ] 22 FLBRBRASE Y, 45 5 J52 1E e I
x1 #HOKRUSH
Tab.1 Simulation parameters at inlet
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Fig.2 Meshing of a denitration system
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Tab.2 Numerical simulation scheme

VES AR WM RWBIAR AR S
1 b T pn .
iR,
2
i i x KPR
3 H H

SR FHARXT 2 7 4 (RMS ) 2k P4 0 3 P AU
AR S R e AR
0'§ = n
Ao AR B W] DL B R IR
855 AR PR A
o <0.25 WS i G4, o <0.20 B
YA R, o <0.15 B TS o
KBS R T 51, B 3 4 T AN
B PR R AL, ke S, AR AEE Y
x J7 Tl i v (R AR, K S, ARERIE A28 5 RV AT v
J7 1) f) v R AR, 177 S, #RTET 55 S, AT D) S by 2
TS 1 2N S 5E 2 SRR T e

12(55—5)2 x100% ,  (8)

24367 1
ﬁZl.Q}U 3
19.493 6
17.056 9
14.620 2
12,183 5
9.746 8
7.3101
4.873 4
24367
0.000 0
P

v/(m 'xs")

a HE1

a Case |

b Ji%2
b Case2

0 Ak

B3 ARBHLETRS
Fig.3 Positions of different cross sections
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Fig.4 Comparison of velocity distribution at cross section S, under different schemes
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Fig.5 Comparison of NO distribution at cross section S, under different schemes
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Fig.6 Comparison of temperature distribution at cross section S, under different schemes
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Fig.7 Comparison of velocity distribution at cross section S, under different schemes
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Fig.8 Comparison of NO distribution at cross section S,; under different schemes
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Fig.9 Comparison of NH; distribution at cross section S,; under different schemes
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Tab.3 Nonuniformity of different parameters of cross section S,
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