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SCR( )

1 SCR
Fig. 1 Model for a selective catalytic reduction

(SCR) system and dimensions of a flue gas duct

2 (m)
Fig. 2 Schematic diagram of the points for

measuring the velocity of the catalyst( m)

1

Tab. 1 Table for check calculating the

self-simulation during the cold - state test
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1 550 3 0
S, =C'27P‘U, v; (3)
S, —i (xvy z) Pa/m;
v, —1 m/s;, C, — 1/mo,
Fluent
SHpY) + VipuY) ==V -R +S (4)
— — . 3 SCR
— s; u; — m/s; J,— i
R Fig.3 Grid division of the SCR system
kg/m’ * s, S, —
gl S 2.3
) 5m/s 663 K
2.2
0 Pa 2 o
SCR
/ 300 K
1:1 o
3 o
o SCR
Fluent Gambit 2
Tab. 2 Volumetric fractions of various
’ constituents in flow gases
0, Co, H,0 NO N,
0.032 0.144 0.090 3 0.000 3 0.7327
3 / (m/s)
Tab. 3 Velocity at the inlet of the NH, /air mixer( m/s)
1 2 3 4 5 6 7 8 9 10
A 13.1 12.48 13.93 14.22 13.93 14.05 13.77 13.13 11.03 0
B 13.46 14.57 17.6 17.49 16.79 28.53 16.3 14.63 14.42 0
C 13.93 16.45 19.79 19.53 17.8 16.99 15.7 14.43 15.15 6.54
2.4 2.5
c
C
¢ = F100% ’
X
o= S (o2 ‘
( n - 1) =1 ' 4 °
- 1 ” - a-~ L\
x = ;;xl ;X ;X I .
o 4 a o
C 400.600.800-
1000 1 200 mm
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5.75
6.7, SCR 2
( 2 )
4 o
Fig. 4 Structure of the supporting steel-made beams
4
Tab. 4 Various versions of the structure of
the supporting steel — made beams
L/mm a/mm H/mm n
666 500 1 500 2
a 533 400 1 500 2
: (a/L ) 390 300 1 500 2
266 200 1 500 2
500 300 1 500 2
400 300 1 500 2
2 L
300 300 1 500 2
200 300 1 500 2
390 300 1300 2
390 300 1 500 2
3 H
390 300 1700 2
390 300 1 900 2
390 300 1 500 2
. 390 300 1 500 3 5 1 200 mm
n
390 300 1500 4 Fig. 5 Atlas showing the velocity in the section
390 300 1500 3 1200 mm above the top layer of the catalyst
3.2
6 SCR Y.Z
3.1
5( a) 5(b) 1 200 mm )
mo
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Fig. 6 Atlas showing the velocity distribution and
streamlines under the condition of the entire

steel — made beams being present and absent

. 7
16 20m
3.3
4 4
§— 11 . 8 2

7
Fig. 7 Influence of the steel — made beams on

the incidence angle of the flue gases

8
Fig. 8 Influence of the width of the steel — made
beams on the velocity field when the width — height

ratio of the steel — made beams is constant

9
a =300 mm.H =1 500 mm.2
L 200 mm 500 mm 4
3.4
10 a =300 mm L =390 mm 2
1 200 mm
28.35 23. 89
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9
Fig. 9 Influence of the height of the steel-made

beams on the velocity field

10
Fig. 10 Influence of the height between the
steel-made beams and the first catalyst layer

on the velocity field

11 a =300 mm L =390 mm H =
1 500 mm

3.5

o SCR
SIG. N

5.3~5.5 o

11
Fig. 11 Influence of the number of the steel-made

beams on the velocity field

12
Fig. 12 Influence of the steel-made beams on

the concentration field

. SCR
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The Paper carried out the experimental research on the air distribution mode and air leakage of furnace bottom for a
Wlame boiler in a certain power plant and analyzed the influence of air distribution mode on NO, emission and
boiler economy as well as the influence of air leakage of furnace bottom on boiler economy. The study results indi—
cate that under the condition of the total air volume remaining constant decreasing the volume of secondary air in

upper layer and increasing the volume of secondary air in lower layer can make the concentration of NO, emission
reduced effectively from 742.83 mg/m”’ to 638.44 mg/m’. The concentration of NO, emission can be decreased of

104. 39 mg/m’ and reduced by 14% but the boiler efficiency remains unchanged. Closing the slag gate and cooling
air damper of the slag extractor can reduce the exhaust gas temperature of about 10 “C ( after corrected) and im—
prove the boiler economy. Key words: air distribution mode air leakage of furnace bottom W-flame boiler NO,, e-

mission boiler economy

SCR = Research on the Influences of Support Beams of
SCR System on the Parameters Such as Catalyst Inlet Flue Gas Flow ZHAO Xiao§un YU Cong SI
Feng—qi ( Key Laboratory of Education Ministry on Energy Thermal Conversion and process measure & control
School of Energy and Environment Southeast University Nanjing Jiangsu Province China Post Code: 210096)
JIANG Xiao-ming ( Datang Nanjing Environmental Protection Science & Technology Co. Ltd. Nanjing Jiangsu
Province China Post Code: 211100) //Journal of Engineering for Thermal Energy & Power. —2016 31(3) . - 107

-113

By using the cold-state test and numerical simulation method for a 660 MW coal-fired boiler the paper took the
support beams on the top spare catalyst layer of SCR flue gas denitration system as the study object and studied the
influences of the support beams on the flue gas flow velocity ammonia concentration and catalyst abrasion. The
study results show that the diverting impacts of the support beams on flue gas can cause the flue gas velocity and
catalyst incident angle presenting the peak value in the same specific area and result in the abrasion of the catalyst.

In addition the results prove that the greater I-steel specifications the larger ratio of height to width the greater
number of the beam the closer the beams to the top catalyst layer the relative catalyst inlet flue gas velocity devia—
tion coefficient will become larger. And the results also indicate that the steel beam turbulence has almost no impact
on the ammonia concentration distribution. Key words: selective catalytic reduction ( SCR) cold-state test numer—

ical simulation catalyst abrasion



